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CHAPTER I 

General 
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DL'JiING recent ypars th<- need 
for a fx'ttrr and saloi type of 
ulcctrical in^tallntiun m the 
haz!irdou>: iiuIn^triPs has been as^-rt- 
ing itself very forcibly. Eioetrirol ap- 
p.-irutu-s and wiriag ^vJucll an- ..■oii- 
■sidered safn for ordinary apjjJication 
havp .sho\rn lliem.solvcs uiifil, for in- 
stallation ill Jocationw where flam- 
mable gases, vapors, dusts, and 
other easily ignitible flammable ma- 
terials are present. 

Conditions have been eonsider- 
abiy aggravated during the past 
decade by an increasing use of nia- 
terials known to be hazardous. New 
materials and methorls have been 
found for the application of finishes 
to automobiles, furniture, and other 
manufactured articles; but unfor- 
tunately many of the materials, as 
wH as the methods used for their 
appheation, introduced unusually 
severe hazards. Gasoline and other 

petroleum products: of a highly flam- 

mahle nature have found 4euseTn 
mdustry and eomn.crce. Pyroxyhn 

-^^J compounds of whieh it is a Jat 
have come to be used for many pu 

-y^ubstitutesftlr^^^^^^^ 

SS r '''''^'' "^--' ^ 

--ore numerous and greX' Tn" 



Such increased production and use 
of hazardous materials have been at- 
tended by numerous tires and explo- 
sions, and in many iiistanecs electric 
arcs or sparks have been the igniting 
medium. It should be remembered 
that, due to the nature of the haz- 
ardous materials, it is fretpjently dif- 
ficult to determine even the approxi- 
mate ca.use.s of fires and exj.iosions 
which occur in plants where such ma- 
terials are present. Very often eye 
witnesses are killed or -.nv so badlv 
injured that little can be learned Jf 
the causes and conrlifions which 
brought about the explosion or fire 
Furthermore, in the more serious 
accidents all material evidence is 
generally destroyed, uith the result 

that the fire or explosion must, for 
want of definite evidence, be classed 
by mvestigators as being from some 
unknown cause. However, else- 
-herem this chapter will b; found 

everal abbreviated reports of tvpS 
fires and explosions which have oc 

--d in the hazardous i.^^.^r"; 
brough electrical eauses. Wh 

clusively that very special -.n^ v' 
vmual treatment is noH,i,.j f 



apparent that it was necessary to 
prescribe the proper forms of appa- 
ratus and wiring to suit tlie particular 
hazardous condition to which they 
would be e^xposed. It was recog- 
nized, for instance, that an enclosed 
motor which by test was found to 
be safe for installation in an atmos- 
phere of combustible dust would 
probably be unsafe for operation 
where flammable vapors or gases 
were present. Conversely, while an 
enclosed motor designed to operate 
m an atmosphere of flammable va- 
por and air might be safe for use in 
a dusty atmosphere, it seemed un- 
fair, in the interests of economy, to 
require a motor designed to a more 
rigid standard than was actually re- 
quired. 

It was necessary, therefore, to 
study the nature of the various types 
of hazardous materials and, if possi- 
ble, arrange them into classes based 
on similarity of characteristics. 

A survey of the field of commerce 
and manufacture revealed that the 
various forms of hazardous matter 
could be grouped into the following 
general types : 

1- Flammable liquids, which may be 
divided into two classes, viz: 

(a) Volatile flammable Hquids 
which give off flammable 

vapors at ordinary tejiipera- 
tures. 

(b) Relatively non-volatile flam- 
mable liquids which give off 
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flammable vapors only at 
temperatures in excess of 
*^ose orclinnrily readied, 
-i. *lamnmblc gases which form 

tiamm^ble or explosive mixtures 
with air. 

3. Highly flammable soHds. 

4. Highly Hummable mixtures which 
combine a material in one of the 
foregoing dasses with a non-haz- 
ardou.s substance, as in the case 
of rubber cement; or a combina- 
tion of two or more material? of 
the same or separate foregoing 
classes, as in the case of pyroxy- 
lin lacquer. 

5. Combustible dur^ts which may be 
either carbonaceous or metallic in 
nature, cither in them:-olves ea.^ily 
ignitible or c.ipable of forming ex- 
plosive mixtures with air. 

6. Easily iguitible combnstilMe lints, 
fiber?, or "flyings." 

7. Coui!)Ustible light material such 
as wood shavings anrl paper cut- 
tings. 

It was found that the locations 
■where these various type.s of hazard- 
ous materials were involved could, 
for our purposes, be grouped into 
four classes and each treated sepa- 
rately. In Sections 5005 to 5008 of 
the National Electrical Code wc find 
these four classes defined as follows: 

Class I locations are those in which flam- 
mable vol;i(iIe liquids, highly flammahic 
gases, mixtures or other highly Hamma- 
ble substances are manufactured, used, 
handled or stored in other than their 
uriginal containers. 

Class 11 locations are those in which <I) 
combustible dust is thrown or is likely 
to be ihromi into suspensi«'n in the air 
in sulTJcient t]uantities to produce explo- 
sivi' niixlure.s or (2) those whr-re it is ini- 
practicable to prevent such comhustil'lo 
dust from eollerting in such quantities on 
or in motors, lamps or oilier elect ric:a( 
devices thai tliey are likely to bw^onic 
ovtrhesled because normal radiation is 

prevented. 

Clas,* in locations are tho-se in which easily 
ignitaljle (ila-rs or materials producing 
combustibli- (iylngs are haiidled. marni- 
fKcIiin-d or aspfl and which are hazardous 
through .such fibers or flyirrgs eoller-ling 
on or^lieiiiK is""lfd by arcing cnulacts, 
resistors, lamps or similar apparatus. 

Class JV locations are those in which easily 
iirnitable combustible fibers are stored 
and handled (except in rooms where in 
process of manufacture) and which are 
fiazardous through such fibers being 



igniipd by arcing contacts, resistors, 
lam|)s or similar apparatus. 

It is acknowledged that in Classes 
III and 1\ the materials involved are 
very similar in nature, but it will be 
noted that Class IV deals only with 
the storage of combustible fibers. 
The rules of this class apply princi- 
pally to large combustible fiber ware- 
houses where special conditions pre- 
vail. 

Closely associated witii the hazards 
of the materials themselves are the 
processes or methods by which they 
are used. To illustrate, let us as- 
sume a typical case of a varnish or a 
lacquer in which a highly flammable 
hquid is used as the vehicle. Such a 
material, if in closed containers, 
could, under ordinary circumstances, 
be stored with safety on the shelves 
of a paint store, but a considerable 
hazard is introduced when the same 
material is applied by the spray 
method to furniture or other manu- 
factured articles, unless proper pre- 
cautions are taken. Thus, a .study of 
the processes involving the various 
hazardous materials and the methods 
by ^Yhich they are manufactured and 
used was an important step in the 
formation of Article 500. 

It would obviously be impractica- 
ble to include in Article 500 a com- 
plete list of the types of factories or 
buildings which produce, use, or 
otherwise handle the various hazard- 
ous materials we have discussed and 
to attempt to define the extent of 
the hazardous area in each. As a 
ijuide, however, several types of 
establishments in each class are to 
be found in the fine print notes fol- 
lowing the definitions of the various 
classes in Sections 5005 to 5008, as 
follows: 

Class I. This class may include such loca- 
tions as some parts of dry-cleaning and 
dry -dyeing plants, pyroxylin plastic manu- 
facturinf^ plants, spray-painting estab- 
lishments, flammalilc-gas plants, varnish- 
manufacturing plants, distilleries, recti- 
fying and blending plants producing 
whiskey and other alcoholic beverage 
liquors, plants producing industrial alco- 
hol, and establishments or industries in- 
volving similar hazardous processes or 
conditions. 



Class II. This class may include such loca- 
tions as some parts of llciur mills, feed 
mills, grain elevators, slareh plants, 
sugar, cocoa, and coal pulverizing plants, 
and establishments or industries involving 
similar hazardous processes or conditions. 

Class 111. Thts class may include locations 
such as some parts of cotton and other 
textile mills, combu-^tible fiber manu- 
facturing plants, cotton gin.s, clothing 
manufacturing; plants, cotton-seed mills, 
woodworking plants, and establishments 
or industries involving similar hazardous 
processes or conditions. 

Class IV, This class may include locations 
such as warehouses in which are stored or 
handled comtiustible fibers, such as cot- 
ton (including cotton linters and cotton 
waste), sisal or henequen, ixtle. jute, 
hemp, tow, cocoa fiber, oakum, haled 
waste, kapok, Spanish moss, excelsior 
and other similarly readily ignitable fibers. 

The desirability of this grouping 
of hazardous materials has been 

proved by subsequent developments 
and tests. It was found, for instance, 
that motors, controllers, and similar 
equipment intended for Class I loca- 
tions must be of the explosion-proof 
type while those for Classes II, III, 
and IV locations are required to be 
of the dust-tight type. An explosion- 
proof enclosure is not necessarily 
dust-tight, and therefore. Class I ap- 
paratus is not to be considered ap- 
proved for Classes II, III, and IV 
locations unless it has been specifi- 
cally tested and listed for installation 
in these locations. Conver.sely, Class 
II equipment, while approved for 
Classes III and IV locations, is not 
apijruvud fur Class I locations. The 
requirements for apparatus for each 
Class of location will be fully dis- 
cussed in later chapters. 

The authority enforcing the Code 
is definitely charged with the respon- 
si!>ility of determining the existence 
and extent of the hazardous area. 
This fact is clearly indicated b}' the 
introductory rule of Article 500 
which states: 

The provisions of this .Article apply to 
locations in which the authority enforcing 
this Code judges the apparatus and wiring 
to be suliject to the conditions indicated by 
the following classifications. 11' the appa- 
ratus and wiring are installed in rooms or 
sections of the building in which the par- 
ticular hazardous conditions do not prevail, 
such wiring and apparatus may be of the 
type approved for such locations. 

We find further, in the fine print 
notes following the rules defining the 
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various classe;?, the words: "This 
class may include such locations as 
Bome parts of, etc." 

As has been previously pointed 
out, it would be quite impracticable 
to attempt to define in the Code the 
location and extent of hazardous 
area in every type of hazardous in- 
dustry. As a matter of fact, condi- 
tions vary considerably even in 
cstablisbrnents of the same kind, de- 
pending to a large extent on ;iij-auge- 
luvnt, type of nifiterials used, and 
other ftictors. Ildwevcr, in the dis- 
fUSfiiou wjiicli will npiiear in succeed- 
ing chapter'^, an aUeiiipl ^\l\\ be 
)n;idi' lo ui^iy some inf('rin;i1)oii ron- 
crjTjin^ the Ireuluicnt uf rr])i'i'S('iiUi- 
tive estahlishnjeid.^ of the tyjjo.s 
mo.'-l cumiiioniy eneouiitered. 

Study Industries 

The inapi'ctor or contiafior should 
use every opj)ifr1 unity 1o fniiiiliarizp 
himself with tlie more important de- 
tails of tbe various hazarchnis indus- 
tries lie encounters. Such a i>tudy 
may inelurln: 

1. A thorough study of the proc- 
esses involved, inehidinft' iin investi- 
gation of the liquids, gases, or solid 
substnnees which are to be used, 
scrutinizing these materials from the 
stan'lpoints of ease of ignition, vola- 
tility, cxplosivencss, and general haz- 
ard rating. 

2. A careful checking of the ma- 
cliiin's or devices which arc to be 
used to deterniine whether or not 
the ha/ardous material will be con- 
hiicd within tankr*, drums, or iiiping, 
and wlx'thcr or nut there will be a 
popfiibility of leakage iuto Ihe open 
ruojii. eilln.T during normal opera- 
tion or throusli afr-idents. 

3. An inspecli.in of lite layout of 
buildinn^. either from lunldiu^ ]>lans 
or by :ict».al visual ins])pction, to de- 
termine whoiher (me small section of 
the plain sliould be llin.wn iuto the 
hazardous chissilicHtion or whether 
or not the hazardous condition ex- 
tends to all parts. 



4. Consulting and cooperating 
with other inspection authorities, 
particularly Underwriters' special 
hazards inspectors and engmeers 
who are familiar with conditions in 
establishments of a nature similar 
to those under consideration. 

5. Frequent reinspections of plants 
involving hazardous processes or con- 
ditions to determine what conditions 
prevail during actual operation. 

6. A study of statistics and reports 
on fires and accidents suffered in 
properties Avhere ha^^ardous processes 

are involved. 

Matters such as ventilation, con- 
finement of hazardous materials, fire 
cm-offs, and housekeeping may have 
ijjiportant bearings on Ihe classifica- 
tion and the extent of the ha^^ardous 
urea. Brief mention of these factors 
at this point may be valuable. 

I'heoretically, it is possible to pro- 
\'ido ventilating systems which would 
reduce the amount of flammable gas, 
vapor, or dust in a room or building 
to the point where the resulting mix- 
ture would Ijo below the lower explo- 
sive limit. However, under prac- 
tical conditions, it is unwdse to place 
complete confidence in any ventilat- 
ing system, artificial or natural, for 
weather conditions, direction and 
velocity of wind, possible failure of 
the ventilating system, and other 
factors may result in effects more 
favorable to an explosion than those 
existing without ventilation. There- 
fore, in practically all attempts to 
determine the extent of a hazardous 
area, one is forced to eliminate en- 
tirely from consideration the possi- 
ble value of ventilating space. 

In many pi-ocesses hazardous ma- 
terials are confined within closed 
tanks, piping, or other enclosures, 
and in the interest of economy every 
eltort is made to maintain the sys- 
tem free from leaks. Yet. in spite of 
the best of maintenance, leaks de- 
velop, containers are ruptured, or 
piping bursts because of mechanical 
disturbances which permit the issue 
of hazardous gases or vapors. Close 



study must be given individual cases 
to determine vi'hether or not special 
dispensation should be given proc- 
esses where the hazardous materials 
are handled in closed continuous sys- 
tems. In most instances the worst 
conditions should be assumed in the 
interest of safety. 

In the older type of manufacturing 
plants it is common to find all proc- 
esses conducted under one roof with 
no attempt at segregating especially 
hazardous processes from the non- 
hazardous by fire walls. In the more 
modern establishment, however, we 
usually find these hazardous proc- 
esses conducted in a separate build- 
ing or in a section of the main build- 
ing cut off from the remainder of that 
building by standard fire walls. Such 
cut-offs should be given due con- 
sideration in determining the extent 
of the hazardous area. To illustrate, 
let us assume a metal working estab- 
lishment where the finished articles 
are painted by the spray process, 
using a pyroxylin lacquer, which 
process is conducted in a fire-resis- 
tive addition to the main plant, cut 
off by a standard fire wall. Here, of 
course, assuming no other hazardous 
process in the main building, the 
hazardous area is represented only 
b}^ the spray painting department. 

The grade of housekeeping main- 
tained, while of small effect from our 
standpoint in e^stablisbments where 
flammable vapors or gases may be 
present, is important where the other 
types of hazardous materials are con- 
cerned. However, the inspector has 
no assurance that favorable condi- 
tions of housekeeping and general 
care will prevail continuously. A 
change in management or personnel 
might cause conditions to decline to 
such a degree that the most rigid 
standard of electrical construction 
would not be suflficient. Faced ^^'ith 
such considerations, one mxist, to a 
large degree, disregard housekeeping 
and general care in determining 
whether or not certain premises 
should be classed as hazardous. 
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ypical Cases of Hazardous Location Fires and Explosions From Electrical Causes 
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IK air arul this, together with the eases 
1 ru.l hy the derompusitiun of rSue re- 
H«iltr.l m a .^corid oxploslon of great vil 
l-'H^^'- S,^ver:U wurkaien were k1 St ou? 
nsht by th. hiasLs ami oth.r. di.Tuter ol" 

iHMr burru. n all. tw.nty-thrue lives were 
h>-^t. Loss, §2,UUU,UUU. 

Furniture Favionj, X^rth Bennington, 
W-. Jupuao' 0. 19LM_ A spark from a 
motor in a spray hnoth ii^nited varnish 
spray m^ide ui ihe booth. I.o:.s, 5^4.500. 

IN, ULD. An elet'tnc liyhr buib in a sprav 
booth uas accide-iifally broken, igcithiff life 
naiuinuult va^Kirs. Ln^y^ -SliJTXW 
../'(?f'ii''P ,^>-^^'^^^ Toronto, Ont., March 
i-\ ly.^. An unprotfcied oloc^rric lij^ht had 
bten permitted Ju l^y WzUvd m a "irav of 
celluloid buttons, Tlio (^tahiloid started to 
dccumpo^e and pre.^enrly the vapors irere 
Ignited. Th*? lunie:^ prevented luvmen from 
euienng which sreaUy imrriu^ea the extent 
of the loas, Los.^ -^slCDOU to >:20.000- 

f>rij rUujihig Plant. Harvev, X. D., 
March UJ. UIlW A spark from an electric 
switeh ignited gasoline vapor and caused 
ail oxpiosion m a >Tuall detached cleaning 
room. I.osj;^ SSoO. 

Chemicid Plant, Belleville, N', J., 8eptem- 
her 6, 19o0. Fire was caused by the Igni- 
tion of gas<jIino fumes hy an electric motor 
used in pumjung a solution of phosphorous 
oxy-chioride jihenol and gasoline from (he 
mixing tank to the crystalizing vat. Fire 
occurred wlien an erap[o\'ce istarted the 
eleetric mt>tor which cauaed the ignitioEi of 
the L'asuline funieA. The fire was held in 
chec!k by sprinklers. Loss, S2,700- 



i <nuf and [ anu.sh IVorl;,-^, Heading, Pa., 
August 2^, n)L>N. iMre occurred in a paint 
mixing room where tanks were located. 
Xhere were eleven L>:^:)-gallon tanks located 
on a turntable on which was also located an 
electric light on a *lro|) curd which was used 
occasionally to examine the tanks. This 
light was apparently un^^uarded and it is 
thouglit that it broke directly over a tank 
and ignited vapors. An employee who was 
present did not see the bulb break, hut 
heard glass falling and saw flames shoot 
trom the tank immediately afterward. Loss, 

yiio.uuo. 

I^fd/:Gn.s^oline Stadon, Minot, N. D., July 
3p 1928. Two persons lost their Hves and 
two others were badly burned in a fire fol- 
lowing an explosion in the liasement of the 
warehouse of an oil company. A spark 
from an electric motor used to operate the 
pump which pumped gasoline and other 
petroleum from the tank cars to storage 
tanks ignited an accumulation of flamma- 
ble vapors. Loss, S23,S20. 

Grain £:/n)afor, Java. S. D,, April Hi, 1931. 
A single phase motor was being started by 
means of an open resistance starter. At the 
same instant a dust explosion occurred, 
damaging the building considerably and 
seriously burning three men. Loss, S2,000. 

Groin Ehi?Qtor, Huntington, Ind., Octo- 
ber IS, 1926. An open squirrel cage motor 
located in the cupola had burned out dur- 
ing the afternoon. The motor had been re- 
moved for rewinding, at which time there 
was no evidence of hre. However, late that 
night fire broke out in the cupola, prol^ably 
from a spark smoldering in accumulated 
dust, and total destruction resulted. Loss, 
■S21/J85- 

Feed Mill, South Bartx>nville, UL, Janu- 
ary 1, iiJlO. An electric spark is given as 
the cause of an explosion and fire in the 
grinding and mixing plant. Loss, 87oO,(l(lU. 

^iQt(re:ss Factory, Dcrry, N, H., May 22. 
1029. The lire was caused by ignition of 



loose flammable stock by an arc from an 
electrify motor driving a sewing machine 
located between two mattress forming ma- 
chines. Fire flashed rapidly over every 
lloor causing the death of an elderly woman. 
Loss, S;iU,UO[). 

Hosiery Mill, Macon, Cla.. December 17, 
1926. Sparks from a switch controlling the 

card room motor ignited accumulated cot- 
fun lint clinging to the walk The fire 
Hashed up fhrough an old elevator tower 
and into the attic. Automatic sprinklers 
held the fire in check but, when the fire de- 
partment responded, considerable w^ater 
was thrown into the building causing heavy 
water damage. Loss, S2,U00 to $4,000. 

Tanninal ('at fun JVanhoust\ New Or- 
leans, La.. June b, 1919, This fire was 
caused by the breaking of one of the cast 
iron collector shoes on an electric crane and 
short circuiting the collector rail. .\ slight 
arc resulted and molten metal fell on a 
quantity of baled cotton 10 feet, below, ignit- 
ing some loose lint, The fire was discovered 
promptly and the damage confined to five 
bales of cotton. Two fires of a similar type 
occurred in this same warehouse on March 
10 and IB, 1916. The first resulted in a lo.^s 
of about 5^1,000 and the second about 
S2,oOU. 

Paper Mill, North Chattanooga, Tenn., 

February 29, 1928. Sparks from a short 
circuit in a two-piece plug connector in a 
portable cord connected to a portable elec- 
tric elevator in a paper warehouse ignited 
loose paper. A fireman \vas suffocated in 
fighting the fire- Loss, S43,;i44. 

Flour Mill, Omaha, Neb., December IS, 

1931- One man was killed, several others 
injured, and the building destroyed when 
an unprotected ])ortable lamp was broken 
as it was being lowered into a Hour bin. 
Tile s[)arks from the broken lamp ignited 
the ^^usi»e^nded dust causing a terrific ex- 
plosion. 
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,.ral .li^^eWlun ^v.^ s^'i^-" ""^ ';* 
.livision into four '■!:---- "' -V'-^'' 

deoOOof tlH. N.ti'. Ki'-'-- 

Code. It will 1.0 ru.i.'nil" nri 1 i.ut 
inC'lassIw.re]A;.M-d1in,M-lnrM.i..ns 

nt.l,.r In^l.ly ilamn.aU. ^ul.t.ucs 
areinamifMr-turr.l,uM.,l.lK„nll-l,or 

Btorr-d in othc.- than tlwir on^m.! 
containers. Ii^ ordor Hw.f tin- engi- 
neer or inspector W 1x-U<t qn.lifted 

to determine \vhere ui.d 1o what de- 
gree the hazar<ls icpresrnted by 
these nuvteriMls :ire prese'nt, some 
knowle<lge of the various substunee.s 
juid tiuir el.ar!\et.enslies M^ill prove 

useful. . 

Flammable Volatile Liquids. Liq- 
uids of this class are many and find 
wide use in a variety of ]5n.cessos and 
inihistries. In thi.s das-s come gaso- 
line, lactjuer solv.-i.ls, eleaniug fluids, 
and rnanv others familiar to the in- 
sp-.Ttur. Soui- of tlu-se hquids as- 
sume the vapor slate, very readily 
and at relatively Inw femper-itures. 
For Muy liquid there is a tcmijerature 
below which il will in-t n^surne the 
vapor stittc in dangerous quantity 
iuni llii^ teni]KT:.liir" is Inown as 
the flash point of thf p:ulicular liq- 
uid eiju'-erned. As an exnmplc £;aso- 
line (74-76 A.P.I. ; hut^ a flash point 
Qf — 4:>' F.. which nsoans that at 
temperatures as low as 45° below 
zero Hammable vapors will be given 
off in dangHrouf= quantities. The 



tendency to evaporate become, 
i" with increases in tempera- 
:::;eace, a liquid withardat^e^ 
WMi flar^h po5nt may, undei .ome 
iSns, such as when the proc 
^^,, require heat, ^l^econ.e ^ud. 
hazardous. As a borderln e. 
aiuple, consider kerosene, wh eh is 
LUl to have a flash point o 
1U0° F Under normal conditions oi 
temperature, kerosene would not be 
greatly hazardous, but in locations 
or processes where the temperature 
exceeds 100° F. this liquid becomes 
really hazardous. 

In the eases of most flammable vol- 
atile liquids there is a minimum as 
well as a maximum concentratmn ot 
vapor in air below and above which 
propagation of flame does not occur 
on contact with a source of ignition. 
These concentrations are known as 
the lower and upper explosive or 
flammable limits and are usually 
represented in terms of percentage 
of vapors in air by volume. Be- 
tween the lower and upper limits 
there is a certain concentration that 
will produce the most, intense com- 
bustion or explosion of which the 
vapor is capable. It is thi^ concen- 
tration that we attempt to obtain, 
for instance, when we adjust the 
carburetors of our automobiles. The 
difference between the lower and 
upper limits is known as the flam- 
mable or explosive range. As an 
example, gasoline has a lower explo- 
sive Uniit of 1.4% and an upper 



limit of 6% giving a range of 4.6%. 
The behavior of a vapor when re- 
leased is determined by its vapor 
density, which is nothing more than 
the comparison in weight of a given 
.:olume of vapor with that of the 
same volume of air under similar 
conditions. Thus, gasoline has a 
vapor density of 3.5, that is. it 
is three and one-half times as heavy 
as air and therefore has a tendency 
to seek the lower levels in a room 
unless distributed by air currents or 

other agencies. 

Various vapor and air mixtures re- 
quire igniting agencies of certain 
temperatures to produce combustion 
which will propagate itself. The low- 
est temperature at which this occurs 
is known as the apparent ignition 
temperature. For gasoline vapor 
and air this temperature is 536° F. 

From the standpoint of the inspec- 
tor, factors such as explosive limits 
and vapor densities need not be given 
consideration in judging a hazardous 
location, as he has no assurance that 
the vapor and air mixtures will be 
above or below the flammable limits; 
uor does he know positively that be- 
cause a vapor is heavier than air that 
it will under all conditions rem am m 
the lower level of a room. While 
consideration of ignition tempera- 
ture is important in the case of motor 
frames, apparatus enclosures, and 
heaters, it should be kept in mind 
that we are dealing with an igniting 
agency having a temperature of from 
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' 'UUU f.. ll.at IS, an flecti-ic 
.>ic. I ,,,v(.ver, tin. fiasl,poi„t of a 

••■'"*:'''''■'•■■■"-""«■ whether o,.H, 
'"'■'S I.M.arUuu.s. Un.ior or.linarv 

u.lged «. relatively nou-haza,-dous 
'" "")st areas unless heated 

Follo«-ing is a lis, of the more 

P'-onunentHammablo volatile liquids 
aiultlu-u-approximateHash points: 

Ftaslipoint 
I.iqukI iCWdCup., 

Carbon DisuJi.huI. . . ''"I:./,' 
Ediyl KihtT _7,-: 

(iasciline . ,- 

lienzoi ,.;;;*■ _;? 

AiTtone . * ■, 

Tuiuol , -i 

Mctlul Aleolinl (C. V)' -V? 
Deiiaiiircl Ah-olml 

(Knrm \'o. T), ,., 

Kthyl Ai.-ohnl .Abs.'/ ' '1 

Elhyl Veil wit- !(■'. I',, ;)^ 

Turpeiiiine . . . . nj 

Kfraseiif I,',,| 

Ani\! Ac*Mare fPuro. 7- 

Aniyl Ale. hoi il-'useloil'i inn 

Butyl 1m, AU-ohol . . . f^J; 

Petr«^l(^um EiliL-r . . . ^J;.) 

^ The HO-fiillerl luifththn .iiul ben- 
zine, two cornniuiily us.>d liquids, are 
really forms of jjasolino of lowc^r boil- 
ing point ;m.l should be iL't;-nrd(^fi as 
iHMng in approxiiiKitcly the same 
chisii as Kiisoiitu'. 

Flammable Gases. In this class 
we (iiid a \-aricty of •i;ase^^ uwed I'm- 
various purpo.sr.s. Fhinmiablr gases 
form explosive or flaniiualjle mix- 
tuR's witli air in the sariir m;iiuier as 
do the vapors of fla?nirutl)I(! Ii(|nids, 
which wt- havi- prcvidusly discussed. 
The hazards of tlic I wo rhisses of 
matter :iri* t!n'n-hm' c|uile siniilar 
from our viewpoint. If ]<, .if r-ntirsn, 
not the iiilenl ti. rc;^ai d as ha:Hardous ; 
locations .'di pr< nii--'is whi-re finnnna- 
Ijjr gases arc used, as tins woulrl 
affect even urdiiiary 'l\veij"in.u;s. We 
are more interested in establishments 
wliere (lie j^ases are prorhieed or are 
iisci\ as eonipnnciUs of other inauu- 
factured products. Many of the 
tlammaliie ir-Asrs hiivc wide explosive 
rangi's and many of I hem liave densi- 
ties closely approximating tiiatol air. 



thus making them difficult to control 
^ulluwmg is a list of prominent 
giise.s encountered in industry: 

Illuminating Gas 
Hydrogen 

Acetylene 
Ethyletie 
Ethane 
Projiane 

Carljon Monoxide 
Butane 

Methane 

Propylene 

Highly Flammable Solids. In this 
class we nuiy place many commercial 
solid substances which mav better 
be called explosives. Gunpowder, 
^Iry picric acid, nitrocellulose, naph- 
thalene, and pyroxylin plastic are 
prominent examples of highly flam- 
mable solids which may be encoun- 
tered. 

In the more usual manufacturing 
operations, j>yroxylin plastic, better 
known as *Velluloid," probably rep- 
resents the most hazardous material 
tound. It is a material which is used 
to a great extent for the manufacture 
of^ many types of goods, including 
toilet articles, photographic film, ar- 
tificial leather, billiard balls, piano 
keys, advertising no\"e]ties, and a 
host of others. Its manufacture and 
use involve severe hazards for its 
ignition point is very low, probably 



in the neighborhood of .300° F. and 
therefore it may be ignited by a slight 
electric are or spark, or even by 
the heat of an incandescent lamp. 
It biarns very rapidly and combus- 
tion is attended by the evolution of 
e.xplosive and poisonous fumes or 
vapors. In some industries* scrap 
pyroxylin plastic, such as film cut- 
tings and punchings, is purchased to 
be used for the preparation of other 
commodities. 

Highly Flammable Mixtures. 
Many substances, in themselves 
non-hazardous, are formed into haz- 
ardous products when solvents of 
low flash point are used to place 
them in solntion or to form a paste. 
When the process involves the solu- 
tion of a hazardous material in an 
equally hazardous solvent, the re- 
sultant hazard is usually greatly 
multiplied, 

As a representative mixture of the 
class first mentioned, we have rub- 
ber cement, which is usually a solu- 
tion of rubber in gasoline or naphtha. 
This type of cement is used in many 
processes in the rubber industry, 
often in such a manner that the 
rooms in which operations take place 
have a very appreciable amount of 
gasoline or naplitiia vapor present. 




Explosion-Proof Panelboard, Lighting Fixture, and Plug Receptacle in 

Rubber Cement Department 
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Explosion-Proof ; ^.^in. Futures, Switches, and Ping Rece.tade in 

Sprav Booth Paintirg Rocm " 




' 



L- 




Expio 



J >^ 



•^'"^'""!>5^i:^ii^i;s„^— '"-"c.e.. 




'V^ ' 






Explosion -Proof Li£htin„ c- ^^^^^^■■i* 




8 



necessitating adequate artificial ven 
tilat.on and rigid precautions to re" 
move sources of ignition. Of the 
second class a good example is af 
forded by pyroxylin lacquers which 
consist of pyroxylin or nitrated cot 
ton, in itself hazardous, blended with 
tlie des>recl oil and pig,„ents and 
'"-xc<i with flammable volatile sol 
vents and thinners such as amvl 
"'■;•;'"■' '^'^^to"e, or butyl alcohol 

Many of the modern paint and 
vannsh mixtures employ flammable 

•ii.Mng. There are also many com 

n.Hcia] mixtures on the market, .such 
a« varnish removers, cleaning com 

i-Jiinds, and others which entail ha^ 

■•'nlous conditions in their prepara 

tionif not iatheiru.se. 

1° the dry cleaning industry it 

Jl sometzmes be found that th 

>n or solvent used is referred to a 
a safety .solvent." Such solvents 

■■' ;■ ":7^'"-^- ••'t-'8i>t" carbon tet" 
^^'■londe, a non-hazardous liquid orl 

'-ture of a flammable volatile; eh 

- ^-aphtha or benzine and carbon 

Mrach oride, the latter being added 

to produce a fluid of higher fl'h 

'-"'than naphtha or beniealoi 

Typical Class I Locations 

det*ii'ir;r''*''"'''= *° ''"^^^^ *« 

1^ ch C '"? "' -'-Wishinents 
>.Kh Class I conditions prevail 

; hazardous area in each. Each 

-tubhshment must be judged onTts 
own merits b,, t), ■ J"'-'S"> on ite 

i<r,febythem.speetionauthor- 

u, men, may greatly affect indi- 

-lu. a.e.s However, the follow- 

;^ I nef and general di.scu.ssion may 

hsl men """i'^''^^ '^^^^"i°"« -t«''- 

Hazardous area. 
Dry Cleaning Plants. I„ dry 
-■""g establishments using a 
; «n-flammable or ..safety' sol- 
""t^ the hazardous areas con.sist of ^ 
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' " . """"^^ "■■ Iniildings TI,. 

^^-"7^» of Hanunable ..tlve i' S 
pe,-,n,t„n,„ „„. i„staUa,i„„ „f oni 

'" " ■lp;l>'^'>^>UK plant, in ,vl,i.h it k 
'"toud.,1 tluu no„o ,..t non-mn 
™ahle or -.afet,- solvont, ar. to be 
used, ron.onnl,i,. o,„„.au,ees .lumld 
be md b, 11,0 ,„„„„,,,. ^,„.,^.^. . 

the Lod,. that thi. will b,.,l,..,.a,«. 

Petroleum Refineries. Pn,Hic.,lU. 
all bt„l,|i„g, ,,„ ,„ j^^ „,„,ij^.,.^,^, 

as haz:n-dou,s areas, oxfrpt nfHce, 
shops, l..,l,oraU,ri..., «an.l,„u.-.rs used 
solely fur .stoi-aitc of lul.n,atinc. oils 
and groa.ses, ^nd Imilrr l.uu.sos 
Special eonsidoralion i, „iv,.n i„ el,.,.- 
tnoal equipiiioni aljout open ..tijlg 
loading ranks. :u,.| open wasi, ,,n,l 
bleach lutt-H-s, and al,,o to the type 
of portal)le lif<lit.= u.s,.d i„ or about 
tanks. 

Bulk Oil Stations. Thv ha.nr.Ioii.. 
areas ;ir<- coiifincil to the interiors of 
pump houscR. altlioufih ooiisidcra- 
tion should be given to the type of 
portahio lights uspfl at tank cars an(( 
at luarliny; or unloading mcks. 

Filling Stations. The enclosures of 
the <lischargc devices or pump as- 
somMios .'Hid similar devices art* the 
hazardou,< areas, Jjut ihpy do not in- 
cluflc station sliclters and t-anopies. 
Grca^in^- a.nd oil ehanjiiiiji j)i(s. if 
present. -Iionld h.- n-,i;;n7|cd u> haz- 
ardous areas due Uj tIm' likdihuod 
of the j)i'(\--iai.-c of iia>ulinc vapors. 
Gas Plants. 'I'ln* po,-<sihiiil\- of 
loakajir- of ;;a> is cuiuiiNi.illy j)re.>''nl 
in Ilu* prueess of niDnnfaeturrni;' yas, 
f'specialK' in tiie <-<;iidi'n.'~cr lanliliri"' 
and in ihn ro(jms ffnitrrii^inp; thf* pun- 

nors, nn*I mntroi valvp.^. Thrsf- 

tions. In the retort or ftoiiorator 
building', the retorts arc heated Ijv 
open fires ho there sneaift to ])r no 
good sense in a.skiag that Class I rules 
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Floodlighting of Gasoline and Bulk Oil Station 
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Explosion-Proof Lightmg Fixtures, Switches, and Plug Receptacl 

Grease Pit of Automobile Service Station 
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Explosion-Proof Lighting Fixtures and Panelboard in 
Pumping Room of Gas Plant 




Exp)osion-Proof Lighting Fixu.res in 

be followed for c.k.Hn,,,i,.Mnp„„,,t 
mstalJedf heroin ',H)„„.i ^ ''"''''^ 

niay warrant b.ii.j, j,„|„,„l cj..,., n 
ocaUons beonu.sc. „f U,r „,,,,-,„,, ^j 

-f -!• I. u,. ...... „f ,.„„,:; 

gas, or m srw„p. ,|is,,osa] ,,l„„ts 

. K. pump or <.c,„,pn.,.,, ,„,,^ 
■nnd tk. „u.t.r, g,„,.r«or, .,Kl valve 



Spray Booth Room and Drying Area 

painting varies with the type of 
iacquer or varnish used, the py- 
roxyhn lacquer being the most haz- 
ardous due to the presence of a hi^hdv 
flainniable residue as well as the vl- 

pors of a flammable liquid vehicle or 



Spray Painting Establishments 
Th'^o ar,. asso,.iat,.,l ^-itl, ,, „„ J '; 

»..«u,,,, ,„,,,,,,,,„,,„* 

ii?^ii.m3 earned on! in .. 

■'^ ""to,n„l,ilo, or railroacl co'iX, 
i"-acticablt.. In ,,, ,, "'" .''"ays 

«rra„gem(.ntofsp,,vl,.,„ " 

thonrdureoflh, V,, '''''"y• 

-'-^ to a d.;r.^^^-^ to 
frouuhe booti, Th,. r '^'"'' 

should also be r^^^, ^^"^^'^ 
'°-^'-- ne hazar '^^^ 



thinner. 
Dip Tank Painting Processes. 

■Ihese are used in many industries in- 
cluding automobile, furniture, eiec 
t"cal machinery, millinery, and 
others and are usually condu' ted 
a cut-ofif room m whieh is also a dry- 
ing oven or tunnel. The ron.n 
espee^liy the area im-^^d^S 

'■-■ A. before, the ^Z l^s 



w,th the type of finishing material 
used and with the arrangement o 

the equipment, nature of ventilation 
and degree of cleanliness 

Chemical Works. Owing to the 
extremely large variety of chemicals 
bemg manufactured and the many 
and varied processes employed it is 
impracticable to include here"anv 
thing, more than mere suggestions' 
tach chemical plant should i 
•studied individually, paying p^c' 
iar attention to the nature'of tl" 
materials, proces.es, and material^ 
produced. Wood distillation "2 
?■''' '^^Pi^'^ts, establishments p^ 
diicing the various alcohols, and 
tliose manufacturing various chemT 
CM solvents such as ethyl acetlT 

;.thor and others, should belru 
'-ed carefully. Many smal e" 

e^tabhshmeats producing miseeilan 
'^us mdustrial chemical preoar, t, 

-h as shoe dressi„gs,'vrrr ! 
movers cleaning iJ^Ws, insecticide . 

only by thorough study and the use 

of good judgment. 
Paint and Varnish Factories 
an^ and varnishes are of a Z 
'' °f types and the hazards attend- 
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tf>e hazard. In ordinary paints and 

a-d Irom our viewpoint, is repre- 
-nt«I by the presence of the vapor 
ese volatile flan.„ab,e thinno 

III the room av1ht(> fli^. fi-,;^ 
1 . , , "^'^^t tne tliinners are 

placed m containers, and in the 
^■oom« or comparta.eat. containinn. 
pvimp. u,c.d to convoy the thiniHT 
from storage tarxks to mixing tanks. 
Pyroxylin vami..hc., or Jacquors as 
they are more frequently called, arc 
made b.y di.soh-ing pyroxylin iu a 
solvent .iK-h a« arnyl acetate. To 
this solution a thimicr. sucli as hen- 
zol or alcohol, is added to permit 
ready flow. Th<, process of manu- 
facture IS hazardous throughout be- 
cause all of the material;, used are 
Hazardous in tbemsclve.s as i« the 
finished product. Usually more 
stringent requirements than tiio.sr- 
imposed by Class I rules arc ob- 
served in establishments manufac- 
turing such lacquers. 

Artificial Silk Factories. Several 
different processes are usetl for the 
manufacture of artificial silk, but all 
of them in general use involve haz- 




Explosion-Proof Lighting Fixtures, 
Storage Room of Paint 



ards which warrant classing certain 
sections or buildings as Class I loca- 
tions. _ In one well known process, 
the 'Viscose" process, wood pulp is 
treated in churns with carbon di- 
sulphide forming cellulose xauthate. 
As carbon disulphide is one of our 
mo.st hazardous flammable volatiles, 
this part of the process is usually 
carried out in a separate building. 
The buildings containing this churn 
process, as well as any containing 
pumps or other equipment for han- 
dling the carbon disulphide. are sub- 
ject to the strict application of the 
rules for Class I locations. Acetate 
silk is produced by a process, one 
part of which involves the solution 
of cellulose acetate in acetone, a 



Switches, and Motor Starters in 
Manufacturing Plant 
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Explosion-Proof Lighting Fixtures^ Motor Starters, and Plug Receptacle in 

Chum Room of Rayon Plant 
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flaunnable volatile liquid. After al- 
tering, it is ready to be formed into 
filaments. In this process the rooms 
or sections from the point where the 
acetone is introduced to the points 
where the filaments are formed, and 
including the pump houses contain- 
ing the acetone hanrlling pumps, 
should be regarded as Class I loca- 
tions. 

Pyroxylin Plastic Factories. The 
manufacture of pyroxylin plastic, or 
"celluloid" as it is commonly known, 
is usually in the hands of large firms 
who are fully aware of the severe 
hazards entailed. Some parts of the 
i^rocess are so hazardous that rules 
more rigid than tho.se prescribed 
by Article 500 are observed, in 
some cases even to the entire ex- 
clusion of all electrical apparatus 
and wiring from certain rooms and 
sections. The inspector will find, 
however, a wide variety of estab- 
lishments manufacturing articles 
from pyroxylin plastic. The pror:- 
esses involve the handling and use of 
sheet or formed pyroxylin plastic and 
usually equipment for the utiliza- 
tion of scrap pyroxylin plastic is pro- 
vided. The storage of the pyroxy- 
lin plastic in large quantities, to- 
gether with the forming of articles 
and the storage of the finished pro- 
duct, renders the hazards of such 
factories of a serious nature. Coupled 
with this are the hazards connected 
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The rule, for Cia.ss I lor-..,ti.,n,s an,, v 

from n. arr. „„t st„r,.,l or u-sed T ,1 
;-™ld .x<.,pt offices, p„.„,. „„u7 

of thet "■ ""'y " ■^"'•■'" P-t 

iHolMngpj-roxyiinpi^.ti 
-dous area is gonorai,.v takea to "x-' 



tend to a distance of from 30 to ''O 
feet from the particular process 

Fabnc and Paper Coating Plants. 

fnfactones of this type are produce,! 

moleum oil doth, artificial ioather, 

and similar materials. la some of 

the.se notably those producing arti- 
fieial leather, in reality a pyrox,-lin 

-'parts of such plants, including the 

niS^;"' '°'" ^"^ •^^o-ge'and 

"wng of pyroxylin and solvents 

the spreader room, and the dry-ing 




Explosion -Proof Sur^T ^^^^^^**4H 



12 



aZ'l'*'""''' be considered as in 

Rubber Industry. The chief haz 
ard associated with the rubber indus 
try ..s the churn process in which 
rubber ,s dissolved i„ a flamn.a 
solvent, u,sually gasoline, ben.ine or 
-phtha. Therefore, churn roon^; a 
wen as pump room., and the rooms 
containing the solvent recovery nr ' 
e«.s are to be considered as Qass 7 
ocations In the preparation of rub 
ber coated fabrics the clnth k 

7<h rubber Which is dilte'^rg^ 

-^hne or other flammable solvent an 1 
'.PPl.ed by means of a spreader ma 
ch-nc through which the cloth is Z' 
J lie cloth then passes over . H. 

t^<'>>eandishung^nfestoonslfd:v 
--n for vulcanising and curing 4 

'■>-"■" room, the spreader and^irve 
rooms, and any room used to . ? 

"-n^fortheliandhngofflr"*"" 
;o;vents are to be Comsat, C^ 

'ution IS contained in open rii^f . 
■■-' hence results in T Z^l 
^f quantities of fiammable vI^rT 

the fon"- "''" '' *^°^^ - -'^-J- 

i-^taken, itisnotnecessarvtn^ . 
jvif^ fk '^^t:bhary to desia;- 

«araari1^^?-™--^^ 
ever thT u '"^^^t'ons- How- 

cia.:; loLt'loir ^ "^ ^^'^-'^'^ 

Leather and Shoe Industry. The 

, -^J of this industry, frl o^ ' 

"P°« . are those associated with 

:r,.°'P>"--^yJiniacquersforthe 

-" "ction of lacquered leather, of 

^^; "- of flammable varnishes for 

n ro"1- 'T' '«^*''-- the use of 
'' '"^^^"^ P'-«o for covering heels f' 
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or forming box toes, and the use of 
pyroxylin lac-quer fur coating heels. 
1 liese hazards are similar to some of 
those previously described under the 
respective subjects and the inspector 
should be governed by the com- 
ments applying. 

Hospitals. The operating rooms, 
due to the presence of Hammable 
anaesthetics and the X-Ray fihii 
storage vaults, are to be considered 
as Class I locations. When only 
acetate film is stored, the film stor- 
age vault need not be considered as a 
Class I location, but usually some 
nitrate film is stored. 

Liquor Distilleries. In liquor dis- 
tilleries both Clasri I and Class 11 
hazardous conditions are found. The 
grain receiving and milling depart- 
ments are to be elassed as Class II 
locations and treated in a mumicr 
similar to that later described lor 
Grain Elevators and Feed Mills. The 
still house, the cistern room, nnd 
their additions not adequately cut 
off so as to be reasonably free from 
alcohol vapors should be considered 
Class I locations. The bottling de- 
partment for a reasonable distance 
from the area where the bottles are 
filled and capped should also be re- 
garded as a Class I location as should 
the room or section where the casks 
of aged liquor are emptied into tanks 
or vats for blending previous to 
bottling. The rack houses or ware- 
houses in which liquor is stored in 
casks for blending may under some 
circumstances be judged Class I 
locations. 

Soap Factories. In some types ot 
soap naphtha is added and there- 
fore the manufacture of such soaps 
entails the storage and purnptag of 
naphtha. This requires the applica- 
tion of the Class T rules to naphtha 
pump houses or rooms as well as to 
the rooms where the naphtha 1=^ 
added to the soap. In toilet soop of 
the transparent variety, alcohol is 
used for the purpose of dissolving the 
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yoap and permitting the impurities 
to settle, whereupon the alcohol is 
distilled off. The room.s ^\here these 
processes are carried on should be 
regarded as Class I locations. In 
the manufacture of liquid soap a 
iiard soap is dissolved in warm alco- 
hol. If operations are extensive, the 
flammable vapors of alcohol will be 
present, and therefore the rooms or 
sections involved should be regarded 
as Class I locations. 

Miscellaneous. Various other in- 
dustries or processes should be scru- 



tinized fur hazardous conditions. 
These may include rotogravure jirint 
shops which employ an ink usually 
consisting of one part of ink to three 
parts of naphtha; mctai working 
plants which sometimes employ a 
flammable solvent for removing cut- 
ting oil and grease previous to heat 
treatment of metal parts; oil cloth- 
ing factories whc^re the garment is 
painted with a naphtha thinned var- 
nish; and hat mnnufacturing estab- 
lishments where hats are sprayed or 
dipped in pyroxylin lacquer. 
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CHAPTER III 

Wiring for Class I Locations 
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EARLY in the dc-vclopmfiit of 
apparatus for Class I locatioas 
it was found that it was prac- 
tically impossible to construct nppa- 
ratus which was vaportiglit, that is, 
so constructed that vaj^or wouk! not 
enter the enclosing case. The alter- 
nate heating and cooling of the air 
within enclosures such as switch 
cases, conduit systems, motor cases, 
and the like results in an unbalancing 
of pressures to such an extent that 
the vapor or gas is forced through 
even the most minute openings. This 
phenomena is usually referred to as 
"breathing." Therefore, assuming 
that the vapor or gas will enter the 
conduit or other parts of the enclos- 
ing systems, it can be expected that 
the mixture of vapor or gas and air 
within will explode. With thia in 
mind, it is apparent that conduit 
joints and fittings, motor and con- 
troller cases, and other enclosures 
must be so designed as to prevent 
the emission of flame or hot gases, as 
well as to withstand the pressures 
developed within the enclosing sys- 
tem in event of such explosion. 
Should flame or hot gases be per- 
mitted to issue from the enclosure, it 
is clear that any explosive mixture 
surrounding it Avould be ignited. The 
standard to which Class I apparatus 
is constructed is designed to avoid 
such ignition. Hence, in the various 
rules for Class I locations we find the 
terms 'Vaporproof" and "vapor- 
tight" which are defined in Article 
100 (Definitions) as follows: 



Explosion-proof means enclosed in a case 
which is capable of withstanding an explo- 
sion of a specified gas or vapor which may 
occur within it, and of preventnig the igni- 
tion of the specified gas or vapor surround- 
ing the enclosure by sparks, flashes or ex- 
plosions of the gas or vapor within. 

The term "vaporproof" which is 
often heard and used with reference 
to apparatus intended for Class I lo- 
cations is somewhat meaningless in 
that connection and should not be 

used. 

Underwriters' Laboratories, Inc. 
has written standards for the con- 
struction of the various tj^pes of elec- 
trical apparatus for Class I locations 
and has developed test procedures 
to determine the value of devices 
submitted for listing. In general, 
the standards prescribe; first, certain 
minimums of strength of the enclos- 
ing case and its fastenings to resist 
the explosion pressure; and second, 
that joints, operating shaft openings, 
and fastening openings be of such 
design as to prevent the emission of 
flame or hot gases. The first re- 
quirement is clearly met by provid- 
ing a case or enclosure having suffi- 
cient strength of wall and fasten- 
ings, while the second can be accom- 
plished by providing flanged covers 
of sufficient width, or sleeves of suffi- 
cient length, to cool the gases or ex- 
tinguish the flames before they reach 
the exterior. 

Four Groups 

Due to the fact that the various 
gases and vapors have varying de- 
grees of hazard with regard to ex- 

U 



plosion pressures and other factors, 
it was found by the Laboratories 
that it was desirable to divide Class 
1 into four groups in accordance 
with their degree of hazard, as fol- 
lows: 

Group A — Atmospheres contain- 
ing acetylene. 

Group B^Atmospheres contain- 
ing hydrogen. 

Group C — Atmospheres contain- 
ing ethyl ether vapor. 

Group D — Atmospheres contain- 
ing the vapors of gasoline, common 
petroleum, eth}^ alcohol, methyl al- 
cohol, acetone, and lacquer solvents. 

In Underwriters' Laboratories', 
Inc. published Electrical List, the 
various devices are listed in accor- 
dance W'ith the above. It should be 
l>ointed out that a motor, for in- 
stance, listed for a Group D atmos- 
phere is not approved for a Group A, 
B, or atmosphere; but a Group C 
motor, or one listed for Group A or 
B, may be used in a Groujj D atmos- 
phere. This grouping was instituted 
for economic reasons. 

In the testing of devices, actual 
conditions are reproduced as closely 
as possible. Mixtures of vapor or 
g!^s and air at various points over the 
explosive range are introduced into 
the interior of the device which is 
placed in an explosion box contain- 
ing a similar mixture. The mixture 
^vithin the enclosure of the device is 
then ignited and if the mixture iu 
the explosion box is not set on fire it 



i 



I 



f) 



r 

a 

ti 




tc 
is 



€ 



m 






: ir-v- 



' f^ I. ■ 



, •.» - 'j » 



-V'^V.^ 



9 




> 



) 




^ ovideneo that flame did not ,.op.^ 

^iireot the device to the. surroun.Iino- 
explosive atmo.piiere. Nece^sarilv 

anund.fof.uchtestsnn.Jbr:2* 
u^^mg various concentration, of va: 
POT or gas and air to establish the 
\vorst condition.^. 

Type of Wiring 

It is imperative that the type of 
;vin„g eniph,yed for Class I loca- 
tions be the safest available. The 
rues provide that, "Rigid conduit 

with threaded, explosion-proof joints 
and explo.sion-proof fittings shall be 
employed as the type of M-iriug." 
^igid conduit provides: 

1. Effective protpftiou againsl tne- 
chamcai injury to tbo conduc- 
tors. 

2. A low resistance oquipmont 
grounding circuit. 
Reasonable protection agahist 
possible arcs Inirniug through 
the conduit -u-aJl. 

Kxplosi on-proof, threaded joints 
or couplings. 

Tests have shown that joints in 
approved rigid conduit with five full 
threads engaged are explosion-proof. 
Running threads which must neces- 
sarily be d(.-eply cut. resulting in a 
rather loose joint, should not be per- 
mitted. 

It will be found that permission is 
given in Class I rules to employ 
approved flexible fittings of the ex- 
plosion-proof type where it is neces- 
sary, as at motor termiuiils. This is 
a concession to necessity. Several fit- 
tings answering tliis specification are 
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Explosion-Proof Pull Condulets 



Having provided an explosion- 
proof conduit system, it is equally 
unporta.nt that fittings, such as out- 
let boxes, ells, and others, also be 
explosion-proof. Ordinary fittings 
are not suitable, for, should an explo- 






Type GUAL 

Explosioa-Proof 

Junction Condulet 




Type EYS 

Explosion-Proof 

Sealing Condulet 



Type E2S 
Explosion-Proof 

Sealing Condulet 



Type GUFX 

Explosion-Proof 
Junction Condulet 




Type ECJ Explosion-Proof 
Flexible Coupling 

available. Their use will be limited 
to those motor installations where it 
is necessary to shift the motor on its 
base or where the motion of the mo- 
tor, as in some types of dry cleaning 
machinery, renders rigid connection 
inipractieable. 



sion occur in the conduit, flame or 
hot gases would undoubte(lI.y issue 
tlu-nugh the joints of the fitting and 
ignite the surrounding explosive mix- 
ture. Complete varieties of explo- 
siou-proof fittings for every conceiv- 
able puri^ose are now available. 

Sealing 

To prevent the propagation of an 

explosion from a switch enclosure, 
motor case, or the like into the con- 
duit systems, or from the point where 
a conduit leads from a hazardous to a 
non-hazardous location, the rules re- 
quire that the conduit be sealed off 
b}' a sealing compound which is (IJ 
approved for the purpose, (2) unaf- 
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fectcd by the surrounding atmos- 
phere or liquids, and (3) has a melt- 
ing poini:. of not less than 200*^ F. 
This sealing compound shall have a 
thickness of not less than ¥s of an 
inch in the sealing well or fitting. 

This provision for sealing off con- 
duit runs at motors, terminal boxes, 
switch boxes, and similar places was 
inserted in the rule for two reasons. 
Recognizinji; that the conduit sys- 
tem, controller cases, motors, and 
other enclosures are not vaportight, 
the "breathing action" would cause 
the vapors or gases, mixed with air, 
to enter the enclosing system where 
the mixture might be ignited by an 
arc from a motor controller, a spark 
from a motor, or an arc in the wiring. 
As the first consideration, it is de- 
sirable to eliminate the amount of 
vapor or gas present in an enclosing 
system subject to a single source of 
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ignition, by sealing off the conduit at 
the points mentioned and so break- 
ing it into a series of individual en- 
closures. This is especially impor- 
tant at motor controllers, switches, 
and commutator type motors where 
sources of ignition are present in 
normal operation, but it is recom- 
mended that it be done at all fittings 
and outlet boxes, whether or not 
containing normally arcing or ;>park- 
ing parts. The second consideration 
involves the tendencw of ^■;lp^^r^ :ind 
gases to diffuse. Assimiing Un- pres- 
ence of an explosive mixture in the 
conduit, it would be ninvi uiidcsir- 
able to permit the iloiv n\ \\i\> mix- 
ture through the C{)iulnii tti n \nj\n{ 
beyond the haz:infnus ;iri';i, to ;i 
service switch, for instance, which 
being in a non-liazardoiis uvc-a would 
be permitted to be of the ordin;o-y 
enclosed type. It is reasonable to 
believe that under sonic conditions 
a sufficient amom-it of an explosive 
mixture of vapor or gas aud air \\-uuld 
accumulate in this service switch to 
cause an explosion when the smtch 
was operated. The switch box, not 
being designed to withstand such ex- 
plosive pressures, would most likely 
burst, causing injury or fire. 

The illustration on this page shows 
diagrammatically the points at which 
sealing is required in a typical in- 
stallation. 

The rules provide furtlier that 
when conduit runs, four-inch size or 
larger, are connected to tfrmimil or 
junction boxes, seals shall be pro- 
vided within two feet of such boxes. 
The intent here is to hmiL to *ome 
extent the volume of eN|jlosi\*c mix- 
ture exposed and accordingly give 
manufacturers guidance in dedigning 
such boxes from the standpoiut of 
mechanical strengt.h, &ince volume of 
explosive mixture has nn important 
bearing on the rupturing effect of 
the resulting explosion. 

It is required that seals be made 
by use of approved sealing fittings 
unless the enclosure is provided with 
an approved means for sealing. 
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Simple Diagrammatic Illustration of Code Requirements for Sealing: The area enclosed 
by the cross-hatched border is intended to represent a hazardous location, while that 
to the right represents an adjoinijig non-ha?ardous location. The upper illustration 
shows a simple motor installation with the points where sealing is required designated 
by the word "seal." The seal at the motor is made by the manufacturer as this is 
required by the Underwriters' Laboratories', Inc. Standard. The seal at point "B" 
should be beyond the last coupling or fitting in the hazardous area as otherwise vapor 
or gas would enter the conduit system and pass into the non-hazardous area. If the 
coupling "A" is so located as to prevent installation of a sealing fitting at that point, the 
sealing fitting may be installed in the non-hazardous area, but ahead of the first non- 
explosion-proof device or fitting. Sealing at points "C" is recommended where con- 
venient, especially where conduit runs are long, in order that the volume of gas subject 
to one explosion be reduced. 

In the simple lighting installation shown in the lower part of the illustration the nec- 
essary sealing is indicated as above. The seal in the lighting fixture is made by the 
manufacturer. The same comments as above apply to sealing at point "E" where the 
conduit leaves the hazardous area. Sealing at points "D" is recommended for the 
same reasons as given in the foregoing. 



Splices or taps must not be embedded 
in seals since the moisture in the 
sealing compound may serve to 
break down the insulation of joints 
and taps as well as to crowd such 
boxes and cause short circuits or 
grounds. 

Where there is a possibility of 
water being trapped in conduit sys- 
tems because of condensation or 
other causes, it is necessary to give 
due consideration to the location of 
seals and to so install conduit runs 
that water will collect in explosion- 
proof sumps which may be drained 
periodically. 

Seahng fittings of several types 
and suitable seahng compounds have 
been developed by various manu- 
facturers and listed by Underwriters' 
Laboratories, Inc. AH such seahng 
compounds must, among other re- 
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quirements, resist the action of gaso- 
line and its vapors. 

Transformers and Capacitors 

It is always to be recommended 
that transformers and capacitors, 
especially those containing a liquid 
that will burn, be located outside of 
the building proper at a point far 
enough away from explosive gases 
anci vapors to prevent ignition from 
a possible burnout. In some in- 
stances, however, such installation 
is not possible or practicable and it 
becomes necessary to take advan- 
tage of the Code provisions for in- 
stallation within the hazardous area. 
The Code recognizes two types of 
transformers and capacitors; first, 
those containing a liquid that will 
burn, and second, those containing 
a liquid that will not burn. 
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in orcoc concrete loading to the out- 

cleoftbobuiKUng,„Hlnoop.nin.. 
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biiiMin- arc pcrmittptl. 

Transformors and r.p.ntor. con- 
tam.ns a, lic,uid Lh;,( u-ill noC Uum 
may be installed withiu ii,., lu,.:,nl- 
ous area if they urc Pn.-|...t.d in ox- 
pl0Slon-prr)oi' ctir\n.nrv> nr uro in- 
stalled ill a room or vn.dl: of Ii,v.. 

resi.stivoconstn,cli(M,..viUMiiipi(.nTd 
interior walls or partitions to ivK- 

elude the cnf,ra.,.'<- of lia/.ardoM^ 
gases or vapors, and if tb..y ■„•,. pro- 
vided with ample v.'iililaiinu to the 
outside air. 



Service Equipment, Panel- 
boards, and Switchboards 

It is extremply desirable that all 
service equipjiant, paunlhoards, arul 
switchboards be loeated outside of 
the hazardou.s area. In the case of 
an establishment such as an oil re- 
finery where the major portion of the 
premises may be classed as hazard- 
ous, this equipment is best located 
in a separate building outride of Un- 
hazardous area, or one so buih and 
loeated that expIosi\ <■ vapory ui 
gases will not be prt-.sent in it in 
dangerous quantities. 

In other instances, where onlv a 
small part of tlie area is classed as 
hazardous, the service eqnipmmf 
can usually be placed in an adjoining 
room or building in which the haz- 
ardous condition will not be present. 
As an illustration, in a dry cleaning- 
establishment the service equip- 
ment and panelboards may be placed 
in an addition to the main building 
but cut off from it by an unpierced 
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An Assembly of Motor Starters and Other Explosion-Proof Condulets in 

Oil Refinery 



[ire wall. This room may also be 
u.sed to contain remote tyjK' motor 
eontrollers, a valuable economic eon- 
sidcration in that ordinary non-explu- 
sion-proof equipment may bo u.sed. 

In some instances, however, it be- 
comes necessary to provide for the 
installation of panelboards within a 
hfizardou.s are;i. and then it is re- 
'luirej that thyy be of the approved 
explosion-proof type. Approved ex- 
plosion-proof panelboards are availa- 
bh\ employing circuit breakers which 
iiiay be iTset after tripping without 
opening the enclosing ease — an 
inipoi-T.iiii safety factor as will be 
])nini.ed Miir later. 

Fuses and Circuit Breakers 

The rules for Class I locations per- 
mit the installation of fuses in the 
hazardous area provided they are in- 
stalled in explosion-proof enclosures 
and, further, that the fuse cutout 
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base.s and their enclosures shall be 
ap])roved as unit flevices for use in 
ex|)lr)sive atmospiicres. There is a 
definite relationship between a fuse 
of a given capaeity and the enclosure 
designed to contain it. hence the n^ed 
for unit approval. An important 
con^iideration in the question of per- 
mitting fu.cs In a Class I loration is 
the need for opening the enclosure 
for the replacement of fuses. This 
objection may be overcome by de- 
signing some type of interlocking 
feature which will disconnect the cir- 
cuit automatically when the ca.se is. 
opened, but to date such an assembly 
has not appeared. Because of this 
factor, circuit breakers in explosion- 
proof enclosures are to be preferred. 
Api)roved explosion-proof circuit 
breakers of several designs are now 
readily available and all of these may 
be reset, when tripperl, without open- 
ing the enclosing en*e. 






Explosion -Proof Moiorb and Other Condulets in an Oil Refinery 



Motors and Generators 
From our point of \irvv i[\v\-<- mp- 
t"\vo general typc^s of motors; lirst, 
those having eoniiiiututur^, siij-i riii^s, 
or other sparkinc; part^; an<i srcnivi 
squirrei-cago induction niott>rs. Al- 
though motors of the first \y]>v nre 
more hazardous than tbt^ st-cond 
when operatinf^ in a }iazMrdf>us at- 
mosphere, it ^va,s deemed necessary 
to require tliat all motors be nf types 
approved for operation under the 
particular conditions to n'hieh they 
will be expoi^ed. A motor, to l)e con- 
sidered safe for operation in Class I 
locations, must necessarilv be so de- 
signed that, whctluM- in nornml oi)pr- 
ation or in case of n fault, such as a 
burnout, it will not fnuso ignition 
of the hazardous matcj'iid uiit.side of 
the motor. To fill thir^ -^prcific-ntion. 
a motor of the explosiou-pitiof type 
is required and only those which 
have been yubjected to lijiid tests 
and properly identified r-lmulii ho ac- 
cepted. Except in tin- las^- {A' frac- 
tional horsepower motor>. .ill motors 
are equipped with (■x]d<!>ion-proof 
terminal boxes and tlif U-nds from 
this box into the motor aic s^-aled as 
required by Class I rules. Frac- 
tional horsepower motors are often 
not supplied with terminal boxes be- 
cause they might be sold to the 
manufacturers of devices* such as 
gasoline pumps, who complete the 
assembly. 



In some instances it may be de- 
sired or necessary to isolate a motor 
from the liazardous area and thu.- 
make possible the use of open tyjii- 
motors. However, attempts to iso- 
late open type motors from hazard- 
ous vapor or gas atmospheres have 
not always proved successful, be- 
cause it is difficult to protect the 
shaft openings so that entrance of 
the flammable gases or vapors Avill 
be prevented. As a general rule, ap- 
proved Class I motors properly se- 
lected with respect to the vapor or 
gas atmosphere are much to be pre- 
ferred to attempts at isolation. Prob- 
able exceptions are motors used 
where pyroxylin lacquer residues. 
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pyroxylin plastic, or carbon disul- 
phide vapors which have extremely 
low ignition points may be present. 

Generators installed in hazardous 
locations are subject to the same 
comment as the foregoing applying 
t(> motors. However, it is usually 
practicable to place generators in 
some non-hazardous location where 
the standard unenclosed machine 
may be used. 

Motor Controllers, Overload 

Protective Devices, Switches, 

and Resistance Devices 

The rules for Class I locations pro- 
\'u\c that motor controllers, overload 
protective devices, switches, relays, 
the switches and contactors of auto- 
ti-ansfornier starters, resistance or 
impedance devices, or other devices 
III apparatus, which in their normal 
ojipration tend to create arcs, sparks, 
or high temj^eratures, be not installed 
within the hazardous area unless 
such devices or apparatus are of a 
t>'pe approved for use in explosive 
atmospheres. 

In the case of motor controllers, 
tiiose of the remote control type can 
often be selected and located at a 
l)()int outside of the hazardous area, 
either in a specially built structure or 
in an adjoining room cut off from the 
hazardous area. Push button sta- 
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"otc-onvrmeut or desirable nn.l then 
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HI the hnzunlous urea. Only rarely 
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mstalled except as a part ol .notor 
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b^yltelK•s are also requin-d to be of 
the appro\-ecI exploeiun-proof type 
if in the hazardous area. As in 'the 
oase of motors, listing uf contruUers 
switclies, and the like bv Under- 
M-riters' Laboratoi-ies. lae. is by 
groups, depending on thn p.n-tieuhn- 
type of explosi\-e atmosphere in 
whieh installation is intfiuled. A 
number of type.^ of controllers and 
switches have been listed for the 
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Lighting Installations 



various manufacturers of this type 
of apparatus. 

Heating Appliances 

Electric heatiug appliances for 
Class I locations present a prnhlpni 
rather difficult to solve. The tem- 
peratures reached by the usual heat- 
ing devices are often far above the 
apparent ignition temperatures of 
the various gases or yapurs in the 
atmosj^hercs of which they would be 
installed, ami so would furnish an ex- 
cellent source of ignition to cause an 
explosion. To control such a .situa- 
tion the rules for Class I locations 
require that electric heating appli- 
ances he of a type :i)>proved for the 
particular location or type of male- 
rial in or with which they are used. 
To date no such heating appliance 
has been listed, but |)os.sibly in (he 
future one may be developed, as, for 
instance, an electric r^lcrilizer for hos- 
pital opera tinji; rooms. 

Steam, hot water, or hot air 
heaters are to be recommended for 
general and process heating in all 
hazardous locations. 



In the design of lighting installa- 
tions for Class I locations, every 
etion should be made to eliminate 
the need for portable lights. This re- 
quires more than ordinary study and 
skill, especially where numerous ma- 
chines are installed or where the 
character of the work done requires 
light of high intensity. However, it 
appears that in spite of the l>est in- 
tentions, portable lights will be used 
and. hence, the rules provide for the 
construction and installation of both 
fixed and portable units. It sliould 
be empliasized that portable lights 
arc undesirable and shonld be elimi- 
nated so far as possible, for they are 
dang-erous even at their best. 

The unenclosed and unguarded in- 
candescent lamp, whether portable 
or fixed, is a distinct hazard, as the 
breakage of such a lamp is an al- 
most unfailing source of ignition. 
Further, an arc may be formed at 
the center contact of the lamp if it 
sliould back out of the receptacle by 
ribr.'ititin or otherwise. 

Fixed lighting units are required 
U) lie enclosed in protective globes 
of /ipproved design. The tempera- 
tures reached by some parts of an 
incandescent lamp, especially one of 
high wattage, is often in excess of 
the apparent ignition temperatures 
of certai]i vapors and gases. By pro- 
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viding such lamps with enclosing 
globes or with specially designed fix- 
tures with heavy glass lenses, the 
maximum temperature of exposed 
parts is considerably reduced and to 
some extent breakage is prevented. 

To reduce maximum fixture tem- 
peratures it is often to be recom- 
mended that oversized enclosing fix- 
tures be used and also that a larger 
number of lower wattage units be 
used rather than a smaller number 
of higher -wattage units to obtain the 
same intensity of illumination. 

\\"ii<>re fixed lighting units are ex- 
posed to breakage, they are required 
to be protected by substantial metal 
guards or other approved means. 
Heavy glass lenses may be accepted 
as "other approved means" if found 
to have the ]n-oper strength and char- 
acteristics. Only in rare instances, 
such as in the case of high ceilings, 
should fixed lighting units be consid- 
ered not exposed to breakage. 

Lighting units of the fixed type 
are to be directly connected to the 
conduit .system or outlet box at the 
ceiling except where rigid conduit 
hangers or flexible connectors ap- 
proved for ex})losive atmospheres are 
used. It is important that rigidly 
moiuited fixtures be strongly sup- 
ported. Drop cord pendants are not 
permitted by the rules for Class I 
locations. 
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Type EFSC 
Explosion-Proof Switch Condulets 



Switches for lighting installations, 
if within the hazardous area, are re- 
quired to be of the approved fxj^h.- 
sion-proof type. However, it is nftm 
possible to in-stail the Mvifr-hrs oiit- 
side of the hazar(Jou^ ar(;i and so 
permit the use of Uh- ordlnarv nun- 
explo.sion-i:)rouf typv. 

As has been previcuslv ^t;^t^wl. i|,r 
use of portiible ht^'hts tmt] :dl ulh.-r 
portable devices shuuh] b- nvoidctl Ii" 
at all possible. HouTver, (he rtjle. 
make provisions for sueh devires ,nid 
for their cords an<! eonncetion.s 





Type CPS Type FSQ 

Explosion-Proof Receptacles 
and Plugs 




Type EVH 
Jixplosion-Proof Hand Lamp 

PortabJ. li,hts are re,uu-nl m h„ 

p.-otected by both an en..!o>ln. ,K.,,. 

and a substantial guard. :.,„„,;,; 
tire assembly esp...i..,,lv .,,,,,,.,{ 
Sockets are required ,o l.'A.-^ 
Keyleys type. 

Cords for portubl,-s,i,,JM,„.,p„ 
^c^«forh.rdu.,.,.,,, ; 

i^peb. Tile ruiesrecjuin.,h...t the 
flexible cord contain an ..tr. in 
lated conductor, finished to shot , 
green color, to form a .round 
connection for the exnn^ '^^ 

parts of the portable d::L: '^^^^^^ 



Krceptacles and plugs for use witl, 
I'"i-'-able cords may be one of two 
typ^^. First, they may consi..t ,,1 
:in assembly of an explo^iou-proof 
s^vi(ch combined with a plug and 
receptacle and so arran2.-ed that the 
phig cannot be removed unless ihe 
switch is in the "off" position. Sec- 
ond, they may consist of a plug and 
receptacle so designed tJiat when the 
plug IS removed the arc is sealed 
withm an e.xplosion-proof chamber 
or enclosure. Both types effectiveiv 
remove the hazard which would U- 
P'T..ent were the resulting arc per- 
mitted to occur in the open It 

should be mentioned that both tvnes 

are rer,uired to be of the poiari^ed 
^l<^^.gii to provide a eonnection for 

the grounding conductor of the port. 
able cord. 



When it is desired to connect port- 
able cords directly to supply conduc- 
tors, which probably will be but 
rarely, the rules require that the 
cord, in addition to first being made 
mechanically secure, soldered, and 
heavily taped, shall then be securely 
supported so that the probabihty of 
a break in the conductors at 'the 
point of attachment will be mini 
niized. There is available a special 
fitting for this purpose, which pro- 
ndes a chamber for making the con- 
tu't-tions, a compression grip device 
Lo take the strain from the joints 
;in<l also facilities for sealing. 

Special Rules for Spray 
Booths 

iMotors, lamps, switches, or other 
electrical devices are not permitted 
to be mstalled in spray booths, in 
ducts connected therewith, nor in 
^my location where there is a possi- 
hihty of the spray lodging on them, 
it IS also required that the auxiliaries 
of mercury vapor lamps, which in- 
t^Iude open resistors, be ofTset a dis- 
tance of at least 10 feet from the 
working face of the spray booth. 

Comphance with these require- 
ments IS especially important when 
pyro.xyhn lacquers are used as the 
residue or dust of such lacquers 
break down at temperatures as low 
as 212° F., or much below the tem- 
perature of even an explosion-proof 
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lighting fixture. Snrav k .. - 

floodlights placed at leL 10 Le 

away from the working face o/h 
booth or-by e.p,o,o.4oo i,t '^ 

fixtures placed behind and outfideo' 
-re.lasspa.eMn the walls :f:f^^^ 

Gasoline Discharge Devices 

Underwriters- Laboratories, In., 
has established standard, for th^ 

design and test performance of mo 
tor driven gasoline discharge device, 
or filhng stations. Where forn.orlv 

the pump itselfwas examined and 
tested as an individual device th.. 

new procedure provides for the ex" 
ammation, testing, and listing of the 
entire pump assembly, inc-iudiug the 
motor, Its control switch, and wifin 
as a complete unit. 

The standards provide require- 
ments which are in thorough cou- 
fonnity with the rules for Class I 
locations except that the lights with- 
in the pedestal used for liglitin^' the 
dial are not yet required to be en- 
closed in explosion-proof fixtures. 
This latter will undoubtedly come 
later as suitable fixtures are devel- 
oped. The dome light may be con- 
sidered outside the hazardous area, 
provided a seal is made under the 
dome fixture and its socket so as to 



^ 



Zr j^^^^^^'^^hes for controlling 
the lights, however, if in or on the 

pump are required to be of an ap- 
l^'-oved explosion-proof tvpe. 

The device is usually 'received at 
tlK- ilhng station for installation. 

eomph-tely wired down to the explo- 
«|on-proof junction fitting located in 
the base of the pump. The installer 
n.ns a circuit from the filling .station 

'building to the pump and makes the 
>u^t-essary conduit connection to the 
junction fitting in the base of the 
pump. He then seals off the conduit 

w.th a suitable compound at an ap- 
P'-oved sealing fitting in the base of 
the pump. 

J^i-dny old style pumps are being 
changed over to comply with the 
ubove standard. In this connection 
It should be en^phasized that all j unc- 
tion boxes and other fittings should 
be of the explosion-proof t^-pe and 
tlmt only rigid conduit with threaded 
iomts should be used. Armored 
cable, park cable, and wiring ma- 
terials other than rigid comluit are 
not permitted by tlie rules. 

Grounding 

The proper grounding of the non- 
current-carrying parts of equipment 
IS very important because of the fact 
that, should an accidental ground 
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occur anywhere in the system within 
the Iiazardous area, the service fuses, 
or otlier circuit protection, should 
open inmiediately and clear the cir- 
cuit. To provide for a reliable 
grounding circuit, provi.sions addi- 
tional to those in Article 250 of the 
Code are included. These require 
that bonding jumpers or other ap- 
proved means be used rather than 
depending on the locknut aiul hush- 
ing type of contact. Inasmuch as 
positive threadetl connections are 
used at all points within the hazard- 
ous area, and as the method is recog- 
nized as approved, fi,e bonding 
jumpers need be used unlv U]) to and 
including the point where conuection 
is made to the water pipe or other 
grounding electrode. Special alten- 
tion shoul.l be given to the matter of 
securing a good ground mM\ to the 
mstallation of the grounding con- 
ductor and its connections. 




EXPLOSION 

PROOP PUMP 

MOTQH 



Suggested Pump Motor rnstallation for Bulk Gasoline Station: Note that service equip- 
ment and magnetic motor controller are located in a cabinet on the outside of the pump 
house leaving only the pump motor and tiae push burton station within the hazardous 
area. The necessary sealing fittings to be provided by the installer are also indicated. 
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Type ETB 
Manual Explosion-Proof Telephone 

Signal and Communication 
Systems 

In many types of Class I locations, 
wide use is made of various signul 
and communication systems. Such 
systems, unless employing proper 
apparatus and properly- installed. 
may serve as the ignition medium 
fur a serious explo.sion or fire. This 
fact is recognized in the rules for 
Class I locations which require that. 
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irrespective of the operating volt- 
age, bells, buzzers, horns, sirens, 
push buttons, switches, and the like 
be of a type approved for use in ex- 



plosive atmospheres. All wiring for 
such systems is required to be in 
rigid conduit of explosion-proof de- 
sign, as previousl}' discussed. A 



fairly complete line of signal and com- 
munication apparatus, including ex- 
plosion-proof telephones, has been 
developed and is readily available. 
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CHAPTER IV 



Class II Hazardous Locations 




LASS II locations aro defined 
iJ^ the Code as being thoso 
where: 

to be thrown, mto suspension i. .l,c .in 
sufficient quantities i. ,,,.oduce eNol, ii" 
mixtures, or (2; where it is in,praru.- U .To 
prevent such combustible clust from col cct- 
mg in such quantities on or in motors, l.n ,.. 
or other eiectnca] devices .hat thov ire 
likely to become overheated because nomiai 
radiation is prevented. 

Thus wo have two condiLioas to 
contend with, the first of \vhich mny 
be present without tlie second neces- 
sarily prevailing. In other words, 
due to excellence in housekeeping, 
efficiency of dust control .systems, or 
for other rea.sons, it is conceivable 
that in some cases there mav be an 
explosive mixture of dast present in 
a partieuhir location, but at the .same 
time there may not be sufficient dust 
to foi;m a heat iusuhiling- blanket uii 
the windings of motors or other de- 
vices. On the other hand, it would 
be practically impossible for the 
second condition to exist without tin- 
first. 

Comhustiiile dusts, wlmther of a 
carbonaceous or metallic nature, 
form e.\j)kjsive mixtures when mixed 
with air in proper proportions. When 
a finely divided combustihlu du.st is 
in suspension in air so as to give ac- 
cess to an abundaot suppl.y of oxy- 
gen, combu.stion once started usually 
proceeds with explosive rapidity. 
Without having .seen the results of a 
dust explosion, it is difficult for ouc 
to appreciate the terrific forces which 



are set up. The writer has seen rein- 

forcfd concrete vvalis seven inches 
thick shuttered to bits by an explo- 
sion of grain dust. In one cereal mill 
explosion it was reported that debris 
was found at a distance of two and 
one-half miles from the plant. 

Vvhether an e.xpiosion occurs or 
not, it is a fact that quantities of 
combustible dust in a plant add 
greatly to the traveling speed of 
flames. Very often, especially in 
buildings of more or less open con- 
struction, fire may occur without the 
usual detonation a.'^sociated with ex- 
piosi(jnw. yet flames may be com- 
municated very rapidly through the 
structure in a series of flash fires as 
a result of the pre.sence of dust. In 
a plant handling or producing a com- 
bustible dust, every fire, no matter 
how small, should be regarded as a 
potential dust explosion, l^his em- 
phasizes the need for extreme care in 
eliminating or guarding all possible 
sources of ignition. 

Tests and actual experience have 
demonstrated that there exists in in- 
dustry a wide variety of dusts which 
form explosive mixtures with air. 
Among the most common are the 



fuHowiag: 



Grain Dusts 
j'iice Diirit 
.Slarcli Dust 
Fiour Diifst 
W'onH Dust 
Coal Dust 
Cork Dust 
Dried Milk Dust 
Carbon Black 



Spice Dust 
Cocoa Dust 
Sulphur Dust 
Hard Ruliber Dust 
Dextrine Dust 
Sugar Dust 
Soap Dust 
Metal Dusts 



Typical Class II Locations 

Following are some of the more 
common Class II locations with esti- 
mates regarding the extent of the 
hazardous area in each. As in the 
case of Class I locations, each par- 
ticular plant must be judged on its 
own merits due to the fact that the 
construetion and nrrangement of the 
building and the nature of the equip- 
ment have decided effects on the ex- 
tent of the hazardous area. How- 
ever, especially in the case, of grain ele- 
vators and flour and feed mills, there 
is suffieient similarity between plants 
to make possible more specific esti- 
mates regarding the extent of the area 
The inspector is referred to the 
regulations for the prevention of 
dust explosions developed by com- 
mittees of the National Fire Protec- 
tion Association and adopted by the 
National Board of Fire Underwriters. 
These regulations will be found very 
u.seful in obtaining a clearer under- 
standing of dust explosion hazards 
and the means for preventing them. 

Grain Elevators. This type of 
plant may be divided into three 
classes: terminal elevators, mill ele- 
vators, and country elevators. The 
dust hazard is present in all of these, 
but owing to the greater volume of 
grain handled and the greater speed 
at which operations are conducted, 
the dust hazard in the terminal ele- 
vator is usually more severe than in 
the other classes. In the case of 
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Gmm TirminaJ and Feed Mill 



Huur or feed iniils ..t htrt^r .-.•ip.-u-ity 
""' "I'll '-levators a.sMK-uh-I wif'h 
(hem apprcKirh in ihnr;u-\<'r l!,- f.-r- 
'"">*»' ''I"V:.lMr. Tlu-l,:..nr,InMs;.n'a 
'11 any (^Icvytor .Khoiil.] |,r rvii-uU-wa 
as im-ln.liiij. .,11 ,.art.s of U.r l,..;ui or 

""'■l^liyu.MMi„.Mn,.r(:M.ks(>HJ.)M 
' "'')n..rlH.usc.an<IUicw:,rord.in,p 
''"■'^- '^"''i'^ «'xrM,pts «-:.n.hoiis..s, 
offices. pnu-.T hnases, .shup.s I,,h<,ra- 

turu..s. ami HMiilar .irorts n.nallv j,rao- 
t'^'.-'^Iv fm- of duM. Omcx-s such as 
n^d by weiKhrnen and fon-nu-n. as 
»'Hla. lor-kcrrooims within the ck- 
vator Htruc-ture prop.-r. arc- also to 
be consulnvd a. i.oM-i.a.ardou.. Jn- 

catious provided op.nint^s into them 

aroa.h.ju:.l..iyprol..U.dtopr.v.nt 
'i^*; ;'"»'^«nn' of du.t inanyappre- 
^■•.•<l'h-<lii.intiiy. ^ 

Flour Mills." Th,. f,.,..,,,i, „ 

""in„nM,„cpn,,„,.i,„.,.i,,^^^ 

!'-•.".■... .„uU.,.,.l,.v,tor a., qu.l- 
hnl ,.n.vio,wh- l....I„..,,.ry and 

shops. .„.k,.r r„.„„.. ,„j ; 

'""V"'" "'•'"-'• "^'■'" '-judged L 
non-lKizanious. J"ugeaas 



the grinding, mixing, and packing aro 
done, exr<»pting those rooms used for 
shop, hK-ker. office, or laborator\- 
purpo.scs. The grain receiving, (Ifan- 
ing, and bulk grain storage depart- 
ment, usually in the form of an ele- 
vator, should be judged a hazardous 
I'K-ation with exceptions as men- 
tioned under "Grain Elevators" 
^^:irr'houses used for the storage of 
racked materials may usually he 
judged as non-hazardous locations 
unless, as a part of the feed mill 
proper. ,t is impracticable to ex- 
clude dust from them. 

Rice Mills. The rice elevator, or 
^'•^-•ivmg and rough cleaning and 

soraged.partment. and the hulling. 

""' "g; and polishing building mak; 
•'P he Hazardous area. The pae ng 

; ;-^'-'^^«"- -ctions, if 4,,, 
;-^l'ngs, are in the non-ha.udu 



Com Starch Plants. E^tahli 1 
treatp^ -^"'s section is t<, b,. 
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tanks and from this point on to the 
tlr}- kiln the process is of a wet 
nature, thus eliminating explosion 
hazards. The milling process by 
which the dried lump starch is pul- 
verized is similar to that employed 
in flour mills. The gluten feed de- 
partment receives part of the ma- 
terial washed from the corn and the 
operations in this section are some- 
what similar in hazard to those of a 
feed mill. The hazardous areas in 
starch plants include the elevator and 
tho sections of the main plant be- 
giniiing at the dry kiln room and con- 
tinuing through the milling and 
packing departments. All of these 
should be considered as Class II lo- 
cations except rooms well cut off -md 
used for non-hazardous purposes. 
I rr>},ably large parts of the dextrine 
NiMl gluten feed departments should 
:'l-o be regarded as Class IJ locations. 
Coal Elevators. Establishments 
"' ^'^'" ^^^«« ^^-^^ to be judged as 
^nugested under "Gran. Elevators." 
W lule the elevating conveyor may he 
'>"t m the open, the tunnels and 
Ji^alleries are usually very dusty and 
therefore warrant this treatment. 

Wood Flour Factories. The puf- 
venzmg process is usually required 
to be conducted in a separate huil.h 
ing or at least in a cut-off section of 
the mam building. Only the sec- 
tion or department containing the 
pulverizing process needs he consid- 
ered as a hazardous location. 

Woodworking Shops. The dust 
explosion hazard is ordinarily not 
present in establishments of this tvpe 
except in the sawdust or shavings 
vault. When sanding is done, the 
condition is aggravated somewhat. 
The vault should be considered as a 
Class II location. However, in many 
-"woodworking establishments it is 
difficult to prevent sawdust from 
blanketing motors, thus preventing 
proper radiation of heat. The in- 
spector i.s then justified in requiring 
the use of motors of the enclosed 
type and asking that controllers be 
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f-ither of the dust-tiHn tvn. 

'^^-^'t.<l that they will nt ' ° 

to excessive dust " "'P"^"^ 



Cork Pulverizing Processes. In 

fined to the building or ..otionM-he 

Sugar Refineries. The pulveriz- 
nig department should be regarded 
as a Class II location. 

Metal Dust Processes. The nroc 
e^ss of pulverizing or spraving the 
dusts of aluminum, tin, bronze, mac-_ 
nesmm. and other metals .tmuld be 
scTutuiized closely and at h^ast the 
rooms or sections in winch the pul- 
verizmg is done should be regarded 
as Class JI locations. 

Miscellaneous Pulverizing Proc- 
esses. The pulverizing of mauv 
other types of materials creates dofi- 
mte dust hazards and, since thp proc- 
esses and hazards are similar, they 
will be considered under a single 
head. Such materials include spices, 
cocoa, sulphur, hard rubber, soap, 
dried milk, and others. Ordinarily' 
the pulverizing process is required to 
be carried on in a separate section 
cut off from the main plant. In this 
case only that section needs to be 
considered a Class H location. 

Breweries and Distilleries. When 
the malting is done at the brcwciy. 
the grain receiving, cleaning, and 
storage, department is nothing more 
or less than a grain elevator and 
should be treated as discussed under 
"Grain Elevators." The dr\qno- 
house or tower and thtr milling de- 
partment and dust bins are Class 11 
locations. The same applies to the 
building in which the spent mash or 
grain is dried and sacked for feed. 



like V / r"!'^^^^"^^^ dust which is 
''lvel> to be m suspension in the at- 
mosphere; and second, prevent t^ 
'^nit.on of combustible dust which 
may have accumulated in or on mo- 
tors, lamps, or other electrical ap- 
paratus to the extent of interfering 
|v.th the normal radiation of heat, 
it ha ^,,^^ found practicable to 
build dust-tight enclosures for ap- 
paratus such as switches and mo- 
tors, that is, enclosures so con- 
structed that dust will not enter. 

The term "du^tproof," though of- 
ten employed in referring to equip- 
•aent intended for dusty locations, 
lias little significance, as Article I of 
the Code defines this term as "so 
constructed or protected that an ac- 
cunmhition of dust will not interfere 
^Mth its .succes.sful operation." 

I'nder^-riters' Lal^oratorles, Inc 
has develoj-^ed standards for the con- 
struction and test performance of 
apparatus intended for use in Class 
IT location.?. In general, these stand- 
ards prescribe, first, that the en- 
closing case shall be dust-tight, and 
second, that the temperature which 
such an enclosure reaches when blan- 
keted \vith dust shall not be suffi- 
ciently high to reach the ignition 
temperature of the particular dust 
concerned. As was the case for ap- 
pai-atus intended for installation in 
Class I locations, it was found that 
various dusts possessed individual 
characteristics and varjnng degrees 
of hazard and, therefore, a division 
was madf' with respect to the type of 
dust. These divisions into groups 
are as follows: 



cations, actual conditions are repro- 
duced and, in addition, are acceler- 
ated so as to approximate the effect 
of several years of operation in a 
dusty atmosphere. If dust enters 
the interior, the particular piece of 
apparatus is not dust-tight and is not 
eligible for listing. A further test is 
then made to determine whether the 
temperature attained by the en- 
closure when the device is operating 
fully loaded and when blanketed 
with dust is sufficiently high to cause 
Ignition of the dust. As an example, 
m these tests the limiting tempera^ 
ture of fi.xtures and apparatus for 
operation in Class II, Group G loca- 
tions is taken at 329° F. 

It is sometimes found that an in- 
staller attempts to render ordinary 
apparatus dust-tight by gluing or 
otherwise fastening strips of felt on 
joints or cabinet doors. Such make- 
shifts should be rejected, for the felt 
strips soon become loosened or dis- 
placed. It is also found in some in- 
stances that so-called marine or va- 
porproof apparatus is empIo3^ed. 
This may or may not be dust-tight, 
the inspector having no assurance 
that such apparatus will exclude 
dust. Only in instances where truly 
dust-tight equipment of the type de- 
sired is not yet on the market should 
the use of such apparatus be per- 
mitted and then onI.y in extreme 
cases. 



Group 



General Nature of Apparatus 

The general intent of the rules 
for Class 11 locations is to prescribe 
types of enclosures for electrical ap- 
paratus and wiring which will, first, 
prevent the occurrence of electrical 
arcs or sparks in the immediate pres- 
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Dust Mixture 

Mplal Dust 

Ciil iir Carbon Black Dust 

firajii Dust 



It should !)e kept in mind that 
while a Group F motor is satisfac- 
tory f(;r a Group G atmosphere, the 
reverse does nut hold true. 

In testing a piece of apparatus 
submitted for listing for Class II lo- 
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At this point it may be well to call 
attention to the fact that the stand- 
ards of Underwriters' Laboratories, 
Inc. on switches, circuit breakers, 
and controllers cover not only those 
of the air break, dust-tight type, but 
also those of the oit immersed type. 
The latter are required to be in dust- 
tight cases even though the load 
breaking contacts are immersed in 
il. 



oi 



With the general nature of ap- 
paratus for Class 11 locations before 
us we shall now proceed to discuss 
the intent and application of the 

rules. 
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Type of Wiring 

The type of wiring for Class II 
locations is limited to rigid conduit. 
Threaded connections are required 
at couplings. Junction boxes, puH 
boxes, and similar fittings may 
be either the threaded type or the 
type employing locknuts and bush- 
ings. However, if the latter type 
is used, it is required that bond- 
ing jumpers be used around them. 
This will be discussed later under 
"Grounding." In most instances 
the threaded type is preferable. The 
fittings mentioned aljove, also "ells," 
and "tees," need not be of the dust- 
tight type except where dusts are 
electrically conductive, as it is felt 
that the small amount of non-con- 
ductive dust which can enter the sys- 
tem through such fittings will not be 
harmful. 

It has been found that in order to 
render switch cabinets, fuse boxes, 
controller cases, and other enclosurt's 
containing normally arcing or spark- 
ing parts permanently dust-tight, as 
required by the rules, it is necessary 
to specify that the conduit connec- 
tions to them be of the threaded type, 
While the rule regarding type of 
wiring specifies rigid conduit only, it 
is permissible to employ reasonable 
amounts of auxiliary steel gutters at 
meter centc^rs. distril)ution centers, 
and similar points. AVhere conduit 
is attached to such gutters by lock- 
nuts and bushings, bonding jumpers 
are required. 

Permission is also given to use a 
short length of flexible steel conduit 
where flexible connections are neces- 
sary, as at motor terminals. Its use, 
however, should be avoided when- 
ever possible in an attempt to obtain 
maximum safety. 

UnUke the rules for Class I loca- 
tions, the rules for Cla-ss II locations 
do not require that conduit be sealed 
off where it enters enclosures, with 
the exception of listed Class II mo- 
tors, where it is required that the 
terminal leads be sealed or closely 



fitted to prevent the entrance of dust 
into the motor through the terminal 
fitting. 

Transformers and Capacitors 

Transformers and capacitors 
should always be located outside of 
buildings proper whenever possible 
and in most cases this can be ar- 
ranged conveniently. When so lo- 
cated, they and their combustible 
supports should be at least ten feet 
horizontally from any exposed com- 
bustible parts or unprotected open- 
ings of all buildings. The Code rec- 
ognizes two t^'pcs of transformers 
and capacitors: first, those contain- 
ing a liquid that will Inirn, and sec- 
ond, those containing a liquid that 
will not burn. 

Transformers and capacitors of 
the first class may bo installed 
within buildings only if in a rein- 
forced concrete vault conforming to 
Sections 4521 to 4528. inclusive, of 
the Code. It is required that the 
vault ])e equipped with air-coohng 
vents and pressure-relief openings of 
non-combustible construction ex- 
tending to the outside of the build- 
ing. Any openings into the building 
shall be protected by double, stand- 
ard fire doors. 

Transformers and capacitors con- 
taining a liquid that will not burn 
may be located within the hazard- 
ous area provided they are of dust- 
tight construction with dust-tight 
terminal enclosures, or are enclosed 
in dust-tight, fire-resistive rooms. 
Transformers and capacitors of this 
class are required to be equipped 
with pressure-relief devices. 

Surge Protection 

Even when waving is in rigid steel 
conduit, and motors, controllers and 
the like are of apjuoved dust-tight 
design, it has been found that light- 
ning and other high voltage surges 
cause considerable damage to elec- 
trical equipment and wiring, often 
resulting in serious fires and ex- 
plosions. This is especially true of 

26 



grain elevators and flour mills located 
in rural areas where long transmis- 
sion lines are involved. It has been 
found that good protection against 
damage from these high voltage 
surges can be had by installing surge 
protection equipment at each service. 
Provision for such protection is now 
made in the rules for Class II loca- 
tions in areas where hghtning dis- 
turbances are prevalent. This pro- 
tection include-s the installation of 
suitable lightning arresters and surge 
protective capacitors on the line side 
of the service switch. The intercon- 
nection of all grounds is a part of the 
protective system, which consists of 
the interconnection of the light- 
ning arrester and secondary neutral 
ground, and the interconnection of 
the neutral or circuit ground with 
the equipment ground within the 
building. Suitable surge protective 
capacitors are available from several 

manufacturers of electrical equip- 
ment. 

Service Equipment, Panel- 
boards, and Switchboards 

Service and circuit protection 
equipment involve switches, fuses, 
circuit breakers, metering equipment, 
and associated apparatus. These in 
their normal operation entail the 
production of arcs and sparks which, 
if occurring in the presence of com- 
bustible dust, may result in an ex- 
plosion; hence the need for either 
adequately enclosing such apparatus 
or removing it to a location where 
combu.stible dust is not present. 

In most instances, convenient 
arrangements can be made to place 
the main service equipment, panel- 
boards, and switchboards in some 
location outside of the hazardous 
area, such as a power house, office, 
warehouse, or specially built exterior 
switch hou.se. 

Where, for reasons of economy or 
convenience, this equipment must 
be within the hazardous area, the. 
rules provide for its location in a 
room of suitable construction. In 
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Type DVP 
Dust-Tight Panelboard 

plants of the fire-resi.stive type, tlie 
room should be built completely of 
non-combustible material such as 
concrete, tile, or brick, but when the 
buiklmg is of a combustible nature 
a room of steel lath and cement plas- 
ter on a framework of wood or .steel 
is permitted. Necessarily, the floor 
must be covered with concrete in 
order that there be no unprotected 
combustible material within the 
room. Any openings from the room 
mto the main plant must be provided 
with tight-fitting, self-closing fire 
doors, and so arrangt'd that dust will 
be excluded. It is important that 
the room be sufficiently large to per- 
mit the ready entrance of persons 
for operation and maintenance work. 
In general, combustible rooms lined 
with sheet metnl. asbestos, or similar 
materials are not suitable, for they 
are rarely .sufficiently fire retardant 
or dust excluding. It i:s often feasi- 
ble to make provision for such a 
room to contain, not only the service 
and circuit^protection apparatus, but 
also the motor controllers as well, 
especially those of the remote con- 
trol type. 

In the larger plants, especially the 
larger grain elevators and flour mills, 
it is often necessary to provide sufj- 
ferder distribution panels in certain 
portions of the plant in order to ob- 
tain a more ecouumical and conven- 
ient installation. Tin's can readily be 
provided by building rooms of the 
style prc'viously suggested at or near 
the load centers and locating the 
panelboards in them. 

However, where space does not 
permit the construction of a special 



room, and it is necessary to install 
service or circuit protection appa- 
r^-^tus within the hazardous area, 
such apparatu.s must then be en- 
closed in dust-tight cases. It Is prob- 
able that the need for resorting to 
this solution will apply to panel- 
boards only. There are available 
dust-tight panelboards that emplov 
circuit breakers which permit re- 
setting of the breakers \\'ithout open- 
ing the case, a valuable safety fea- 
ture. 

Fuses and Circuit Breakers 
As in the case of service and cir- 
cuit protection equipment, every ef- 
fort should be made to locate fuses 
ond circuit breakers in non-hazard- 
ous areas or iu fire-re.sistive rooms 
of the type described. However, in 
mstallations of the older type, and 
possibly in isolated cases in new con- 
struction, it may be found necessary 
to locate them within the hazardous 
area. In such an event, the rules re- 
quire tiiat fuses be enclosed in dust- 
tight metal cabinets or cases and that 
circuit breakers be of the dust-tight 
or dust-tight oil immersed type. 
Fuses and their dust-tight enclosures 
should be inspected and tested as a 




Type DVS 
Dust-Tight Circuit Breaker Condulet 

complete assembly, principally be- 
cause there is a definite relationship 
between the capacity of fuses, their 
enclosures, and the resultant tem- 
perature rise. Owing to the fact that 
it IS necessary to open the cabinet or 
case to replace fuses and that it is 
practicable to design circuit breakers 
which may be reset without open- 
ing the enclosing case, the latter are 
to be preferred. 

Motors and Generators 

In the selection of motors for 
installation in Class II locations 
there are .several requirements which 
should receive consideration. First 
of all, for any motor having brushes 
or other .sliding contacts, certain safe- 
guards must be provided to insure 
against the ignition of the dust and 
air mixture by sparks or arcs which 
might occur at the brushes or other 
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sliding contacts. This safeguarding 
may be accomplished in any of sev- 
eral ways, as follows: 

1. Enclose the brushes or sliding 
contacts in substantial dust-tight 

housings. 

2. Select a motor of the totally- 
enclosed, totally-enclosed fan-cooled, 
or totally-enclosed pipe-ventilated 

type. 

3. Enclose the motor in a separate 
room or enclosure built of or lined 
with substantial non-combustible 
materials and so constructed as to 
adequately exclude dust. The room 
or enclosure must be ventilated from 
a source of clean air so that excessive 
temperature rise of the motor will be 

prevented. 

4. Install the motor in a non- 
hazardous location, such as a power 
house definitely cut off from the haz- 
ardous area. 

Of these methods, the latter three 
are greatly to be preferred for they 
give protection, not only against 
ignition by sparks from the brushes 
or slip rings, but also again.^t igni- 
tion b;\' burnout of the windings of 
the motor. Furthermore, the wind- 
ings of the motor are protected 
against accumulations of dust which, 
if permitted, would contribute to the 
possibility of insulation breakdown. 

Where it is impossible to prevent 
combustible dust from collecting on 
or in the motors in such quantities 
as to prevent proper radiation of 
heat, such motors, whether or not 
having brushes or sliding contacts, 
must be of the type, or installed as 
specified, in paragraphs 2, 3, or 4 
above. Such conditions are often 
found in the basements, tunnels, and 
cupolas of grain elevators, the clean- 
ing departments of Hour mills, and in 
corresponding locations in feed mills. 
Also, a like situation often exists in 
sugar, spice, cocoa, wood, hard rub- 
ber, and coal pulverizing rooms. 
Necessarily, good housekeeping, efE- 
cient dust control systems, and regu- 
lar maintenance are valuable factors 
in preventing the accumulation of 




dust on or in motors, but a change m 
ownership or management may bring 
al^out a decided reduction in the 
value of these factors. Therefore, it 
is recommended that the trend be to- 
ward safety in all instances through 
employment of the enclosed type of 
motors or enclosure in rooms of the 
type previously mentioned. 

The code recognizes three types 
of enclosed motors. The totally-en- 
closed t}'pe is usually found only in 
the small sizes, that is, up to 2 h.p. 
For a time the pipe-ventilated type 
was extensively used, but it has now 
been superseded by the totally-en- 
closed fan-cooled type, with the pos- 
sible exception of the large sizes of 
75 h.p. and upwards. 

Tlie construction of suitable rooms 
or enclosures for motors is similar 
to that described previously under 
"Service Equipment" except that it 
is necessary to provide for the pro- 
tection of the motor shaft opening 
througli the wall and to furnish 
means for ventilation to prevent ex- 
cessive rise in temperature. The de- 
tails of the construction of such an 
enclosure are given above, and from 
these it will be seen that the enclosure 
is of sufficient size to permit the en- 
trance of a person to do necessary 
maintenance work. Such an en- 
closure is suitable for installation in 
brick or frame buildings, but if the 
building is of fire-resistive construc- 
tion, the enclosure should be equally 
fire resistive. Rooms or enclosures 
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lined with asbestos, metal, or similar 
materials are not to be recommended 
as they are not sufficiently fire re- 
tardant. Small metal or wooden 
boxes just large enough to house the 
motor should be prohibited as they 
prevent cleaning and maintenance 
work on the motor, and in most cases 
are a detriment rather than a help. 

The vent pipes used in connection 
with pipe-ventilated motors and with 
motor rooms or enclosures must be 
of metal and with successive lengths 
riveted or welded together and lead- 
ing to a source of clean air outside 
of the building. The outer ends 
must be screened to prevent the en- 
trance of animals or birds whose 
nests would obstruct the flow of air. 
The ventilation necessary for rooms 
or enclosures should be computed 
carefully for each installation. Gen- 
erally, for motors up to 25 h.p., natu- 
ral ventilation will be found satis- 
factory, but for larger motors an 
auxiliary exhaust fan may be neces- 
sary. 

Generators installed in Class II 
locations are subject to the samt 
comment as the foregoing applying 
to motors. However, in most in- 
stances it is convenient to instal 
generators in a power house or othei 
non-hazardous location, permitting 
the use of ordinary open type ma 
chines. 

Motor Controllers, Overload 

Protective Devices, Switches, 

and Resistance Devices 

For the same reasons as discusse< 
for service equipment motor con 
troUers, switches, and auxiliary ap 
paratus, if within the hazardous area 
are required to be enclosed in suit 
able fire-resistive rooms, in dust 
tight cabinets or cases, or be of th 
dust-tight type, or dust-tight o 
immersed type; and further, be s 
designed that the device, excep 
when in rooms, may be operate 
without opening the cabinet or cast 

It is preferable when practicab! 
to isolate the apparatus from tb 



hazardous area hy installing it in 
a powfT h.uisc or similar dust frc*. 
localion. With this typo of construc- 
tion the motors may be convenipntlv 
controHcd from push button station^ 
wh.fh. if in the hazardous area, aro 
required to be of the oil immersed 
or dust-tight type. 

Heating Appliances 

Any heating appliance intended 
for use in a Cla-s II location mu:^t be 
specially approved. OccasionalK- it 
is desired to use electric heaters in 
certain locations in flour mills and 
grain elevators. U.-ualiy these rooms 
are reasonably free from dust, a^ 
a weighraa-ter*> or foreman'^ offiop, 
a laboratory, or a locker room. In 
such iii5tanees any approved elec- 
tric heater installed with rea?on.'iblf- 
care should be permitteu. A hen 
the room cannot be so cut off as tq 
prevent the entrance of appreciabie 
amounts of dust, the heater shoulrl 
be of a specially approved type. It 
is probable that an immersion or low 
temperature strip healer be de- 
veloped for this purpose. 

Lighting Installations 

The requirements of the rules for 
lighting installations in Class II lo- 
cations are practi-ulh- identical with 
tho.se for Class 1 locations, so it is 
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unneo-ss^ry to r.-peat the discussion 
given in the pre\iou.s chapter. How- 
ever, it .should be borne in d that 
dust-tight, rather i...^ -.^.-iosion- 
proof, equipment is required in Class 
II localion.s. 

Also, the rules ' "" s= H loca- 
tions permit ,. „ . ^: ...;... sup- 
ported by flexible cords whereas the 
Clas,s I rules do not. Hea\">- — . .res, 
however, are required to be sup- 

poned to con , ,., ^ers or L.-^.iis 

topreventii ' ■■ ires. 
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It should be emphasized that por- 
table lights be ehminated .so far as 
possible for they are dangerous 
even at their best. The unenclosed 
and unguarded incandescent lamp, 
whether portable or fixed, is a dis- 
tinct hazard, as the breakage of 
such a lamp is an almost unfailing 
source of ignition. Further, it has 
been found that an accumulation of 
grain dust on a bare 60-watt lamp 
was ignited in seven minutes. Rec- 
ords show that fires have resulted 
from this verj' cause. 

Grounding 

The permanent and effective 
grounding of the non-current-carr\'- 
ing parts of all equipment is very 
important. To pro%'ide for a reliable 
grounding circuit, provisions addi- 
tional to those in Article 2.50 of the 

code are included. Dependence is 
not to be placed on the locknut and 
bushing t\-pe of contact. If these 
are u.sed at junction boxes, auxiliary 
gutters, or other points, it is required 
that bonding jumpers be installed to 
provide a permanent low resistance 
grounding ciremt. Such bonding 
jumpers are not required where 
threaded connections are used. It 
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is recommended that a wire bond 
be installed around flexible steel con- 
duit when the material is used at 
motor terminals, so that there will be 
a positive circuit from the motor 
frame to the rigid conduit without 
j3 depending on the flexible conduit 

^LOC^NUT connectors or flexible conduit. The 
^^^^ bonding jumpers should be used up 

Illustrating the Use of Bonding 
Bushings and Jumpers 



BONDING JUMPER 
CONDUIT 




to and including the point where 
connection is made to the water 
pipe or other grounding electrode. 
Special attention should be given 
to the matter of securing a good 
ground and to the installation of 
the grounding conductor and its 
connection. The diagram illustrates 
the use of bonding jumpers. 
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CHAFTEE V 



Classes III and IV Hazardous Locations 









IN THE rules of Article oOO for 
Class III and Class IV loeation.-s 
we are dealing with locations 
where easily ignitible fibers or ma- 
terials producing combustible fljdngs 
are present. In Class HI have been 
placed those locations where .such 
materials are manufactured or used, 
in other words, locations involving 
manufacturing or processing opera- 
tions. Because Class III and Class 
IV locations involve similar hazards, 
thus requiring identical treatment in 
type of equipment and its installa- 
tion, the rules for these classes have 
been grouped in a single division of 
Article 500. It mil be found that 
some special rules a23ply to one class 
or the other but, as this is clearly set 
forth in the rules involved, no con- 
fusion should result. 

Easily-ignitible combustible fibers 
have proved to be decidedly hazard- 
ous materials due to the ease of igni- 
tion and the speed at which flames 
spread through them. When a fi- 
brous material, such as cotton, is 
distributed in the form of lint or 
"flyings" in a thin film over ma- 
chinery and building members, a 
fire proceeds with almost explosive 
rapidity through the entire room. 
Such fires are usually called "iiasli 
fires"' and have been the origin of 
tremendous disasters. 

When fibers arc compressed into 
bales and wrapped with burlap the 
apparent hazard would seem to be 
reduced. However, in baled .storage 




there is usually sufficient loose lint 
protruding from the bales to permit 
travel of fire o\a'r the surface with 
amazing speed. Very often smoul- 
dering fires remain in individual 
bale.s after the primary flash fire, and 
these are rlifficult to extinguish. 
Many serious fires have occurred in 
large terminal cotton warehouses, 
especially in thost; of less modern 
construction, where the warehouses 
are of several acres in extent without 
fire cut-off partitions. Large prop- 
erty values are usually present whi(rh 
makes the prevention of fire, includ- 
ing special care in the srhetion and 
installation of electrical equipment, 
decidedly important. 

SSL 
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In manufacturing operations in- 
volving combustible fibers, such as in 
tlic opening anti picking departments 
of cotton mills, in mattress factories, 
and in upholstery establishments, 
the primary hazard is somewhat in- 
creased because the materials are 
handled in light, loose form offering 
ample surface for ignition and com- 
bustion. However,theamount of ma- 
terial present and exposetl is usually 
considerably less than in terminal 
warehouses and therefore the actual 
property loss is somewhat smaller. 

In either case it should be kept in 
mind that these combustible fillers 
may be easily ignited by electric arcs 
or sparks, by the heated filament 
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from a broken incandescent lamp, or 
even by the heat from an unenclosed 
lamp or resistor. 

Of the easily ignitiblc comlnistible 
fibers encomitcrrd in c-ommeree, the 
following are representative: 

Cotton 

Sisal or Henequpn 

Coco fiber or Coir 

Tow 

Ixtle or Istle 

Excelsior 

Jute 

Spanish Moss 

( )akum 

Kapok 

Cotton "Waste and Linters 

Hemp 

Under some conditions of poor 
housokoe]iing or inadequate waste 
disposal methods, it may be neecs- 
sarv to include in this class combusti- 
ble, light materials such as paper cut- 
tings, wood shavings, and coated 
papers. These, while comparatively 
easily ignitible, are not to be con- 
sidered as hazardous as the fibers 
listed above because the production 
of lint and "flyings" is not involved. 
Animal fibers, such as wool and silk, 
are not usually regarded as of the 
easily ignitible class. 

Typical Locations 

As in the classes previously dis- 
cussed, the presence and extent of 
the hazardous areas depend to a 
large extent on the arrangement of 
buildings, the method of handling 
the fibers, the type of machinery, 
and the degree of housekeeping main- 



tained. However, in the following 
an attempt will hv made to name the 
more common ("Mass III and Class 
IV locations with the added warning 
that each particular plant be judged 
somewhat on its own merits. 

Cotton Gins. The Class III haz- 
ardous areas are represented by the 
seed cotton house, the gin building, 
the cleaning buikling, if any, and the 
cotton seed houses. Buildings such 
as the pow(M- house, office, and shop 
buildings are exempt. 

Cotton Compresses. Establish- 
ments of this type are commonly as- 
sociated with cotton warehouses and 
therefore are usually required to be 
regarded as Class IV locations. 

Cotton Mills. In this general class 



are placed mills producing cloth, 
bagging, hosiery, and similar goods. 
As a i-ule, the hazards involved di- 
minish as the process proceeds from 
the raw materials to the finished 
goods. The opener room where the 
bales of cotton are opened, the picker 
room, the carding room, the dust 
bins, and the cotton compartments 
or bins are to be regarded as Class III 
locations. In some types of processes 
where excessive quantities of flyings 
are produced, the hazardous area 
may extend into the spinning and 
weaving departments, especially ir 
the vicinity of machines. In the case 
of the larger mills where considerable 
baled cotton may be stored in ware- 
houses, such warehouses should b< 
considered as Class IV locations. 

Cotton Seed Oil Mills. The haz 
ardous areas in this type of plant in 
elude the seed house, the seed clean 
ing and delinting rooms, and th. 
linter baling department. TheS' 
should be regarded as Class III loca 
tions. If the linter storage is of an; 
considerable extent, this departmen 
should be regarded as a Class V 
location; but if the amount stored i 
small, it is permissible to regard it a 
a Class III location. 

Upholstery Establishments. Thes 
may represent departments in furn: 
ture factories, automobile work; 
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caskrt factin-ios, ami others vvhrro a 
rousi, trial.!,' vnlimi,- of uphulstcr.V 
work is (loiif. CctHTally. the ('|;,ss 
III lia/anlnus :,i<a iiiriii,|,s tlio 
opriUT and picker room aiul (!„• im- 
nu'iliatc area aln.ul tlir puinl^ wluav 
the material is liaiullrH in loose form. 
The filHM- storage rooms shuiiUl Ik; 
reganh'tl as CMas-s Til or Chiss IV l,,. 
eations ,lfp,'naiug on the amoimt 
stored. 

Mattress Factories. Establish- 
ments ut" this type Involve the han- 
dling of loose cotton or other com- 
bustible fibers and at^ a result all 
parts of the plant up to the point 
where tin- ticking is sewed should hi- 
regarth'd as Class III loeatinns. 

Combustible Fiber Warehouses. 
The L"la;^.s IV hazarduu:> area extends 
throughout, including covered load- 
ing duek^ and runways, (.'ul-otl sec- 
tions used for non-hazardous pur- 
t)ose:j such a.s offices, shops, and simi- 
lar areas are exempt. W'nrchouses 
of this class may be of the terminal 
type or may be associated with cot- 
ton mills, artificial silk factories, 
pyroxylin, and explosives factories. 
and others where large (luantities of 
fibers are storett. 

Apparatus 

The rules for both Class III and 
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C.'liiss I\ Ineaiidii,- have the conmion 
purpose (if ])rescribing types of ap- 
paratus :uiil wiring which will, first, 
prevent the ignition of lint and simi- 
lar m:iti-riuls by are.s or sparks oc- 
curring in their inunediate vicinity, 
and ser-und. will guard against the 
ignition of sucli substances through 
overheating of apparatus such as 
lamps, motors, and the like because 
of acrunndations of lint on or in 
them. 

It will })!■ f{)und that the rules for 
both classe.s require, in general, that 
the cases enclosing arcing contacts, 
lamps, and similar apparatus be 
dust-tight, although the materials in- 
volved arc usually of a linty nature. 
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It was felt that this requirement was 
necessary because there is a con- 
siderable variation in the degree of 
fineness of the lints, some approach- 
ing that of a dustr It has been found 
that the ordinary so-called "dust- 
]:iroof" enclosures or cases were not 
sufficiently tight to adequately ex- 
clude lint, especially in the more 
hazardous locations. Furthermore, 
these comparatively lightly built 
enclosures cannot be depended upon 
to retain sparks or heated metal 
which might occur even in normal 
operation. 

Underwriters' Laboratories, Inc. 
has not drawn standards for ap- 
paratus intended specifically for 
Class III or Class IV locations, it 
being felt that equipment listeil for 
Class II locations was suitable. This 
stand is concurred in by electrical 
manufacturers and by the Article 
5UU Committee and is generally ac- 
cepted by inspection authorities. 

The ruhs for Class IV locations 
are somewhat more stringent than 
those for Class III, This is partly 
because of the large values and ex- 
tensive areas involved in the former 
and partly for the reason that any 
.small spark oi- heated metal may 
ignite the lint protruding from the 
bales. In passing, it might be well to 
call attention to the fact that the 
Class IV rules have the approval of 
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the National Fire Protection Asso- 
ciation Committee on Combustible 
Fiber Storage and therefore uniform 
enforcement may be expected. 

With this introduction we may 
now proceed to discuss the intent 
and application of the specific rules 
for the two classes. Reference will 
be made frequently to the discussion 
of the rules for Class II locations 
Avhich appear in the preceding chap- 
ter. This is done to avoid unneces- 
sary repetition. 

Type of "Wiring 

For the same reasons as cited in 
our discussion of the type of wiring 
for Class II locations, it is required 
that all wiring in Class III locations 
and in any sections of Class H loca- 
tions where compresses or other ma- 
chinery is located be in rigid conduit 
having threaded joints. The instal- 
lation of open wiring on in.sulators in 
those sections of Class IV locations 
used solely for storage purposes is 
permissible. However, where such 
open wiring is installed* it is required 
that the wiring be run in roof spaces 
well out of reach of sources of me- 
chanical injury, or that guard strips 
or running boards, as provided in 
Section 3212 of the Code, be em- 
ployed to protect the wiring from 
mechanical injury. When conduit 
wiring is used, the locknut and bush- 
ing form of attachment to boxes and 
cabinets may be used provided bond- 
ing jumpers are installed to effec- 
tively bond together nil runs of con- 
duit so attached. 

Where the storage room or com- 
partment form of warehouse con- 
struction is involved, it is recom- 
mended that pilot lights be installed 
outside of such rooms or compart- 
ments to indicate when the current 
in the room is "on" or "off.'* 

Transformers and Capacitors 

In all instances it is to be recom- 
mended that transformers and ca- 
pacitors be located outside the build- 
ing proper, in such a manner that 



they and their comlnistible supports 
are at least ten feet horizontally 
from any exposed combustible parts 
or unprotected openings of buildings. 
In some cases, however, it may be 
necessary to locate transformers and 
capacitors within buildings, requir- 
ing that thev be suitably enclosed or 
safeguarded". The Class III and 
Class IV rules on this point are 
identical with those for Class II lo- 
cations which have been previously 
discussed. 

Service Equipment, Panel- 
boards, and Switchboards 

The requirements for this type of 
apparatus are identical with those 
for Class II locations, so detailed 
comment will not be needed at this 
point. It should be emphasized, 
however, that every effort be made 
to locate the service equipment and 
distribution centers outside of the 
hazardous areas. This can usually 
be done more readily in the case of 
lint than Avhen dust is involved, be- 
cause lint does not have such a 
marked tendency to diffuse through 

an area. 

Fuses and circuit breakers should 
be located outside of the hazardous 
area whenever practicable. W^hen 
this cannot be conveniently done 
thoy are required to be installed in 
the manner detailed under the same 
subject in the discussion of the rules 
for Class II locations, 

Motors and Generators 

For Class 111 locations, motors 
having brushes or sUding contacts 
shall: (I) be totally-enclosed fan- 
cooled, or totally-enclosed pipe-ven- 
tilated, or (2) be enclosed in separate 
rooms or housings, or (3) have brushes 
or sliding contacts enclosed in sub- 
stantial tight metal housings. 

The separate rooms or housings 
referred to in the foregoing relate 
to motor enclosures of the type de- 
scribed in our discussion on the rules 
for Class II locations. Of the alter- 
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natives mentioned, the first should 
always be given preference as this 
provides for the guarding of the en- 
tire motor. 

In certain Class III locations 
where lint and flyings may be pres- 
ent in excessive quantities, such as 
in some cotton gins or in the seed 
cleaning and linter rooms of cotton 
seed oil mills, it is required that the 
motors be of one of the totally-en- 
closed types or be located in a sepa- 
rate fire-retardant room or enclosure. 
In reasonably clean locations of the 
Class III designation, open squirrel- 
cage motors may be used but the 
enclosed types are always to be rec- 
ommended. 

The rules for Class IV locations 
definitely require that all motors, re- 
gardless of type, be of one of the 
totally-enclosed types or be located 
in a separate fire-retardant room. 
This means that even motors on 
cranes, electric trucks, and similar 
equipment must be so designed or 

guarded. 

Obviously, motors placed in power 
houses or similar non-hazardous loca- 
tions are subject only to the general 
provisions of the Code as given in 

Article 430. 

Generators installed in Class III 
and Class IV locations are subject 
to the same comment as the fore- 
going applying to motors. However, 
in most instances it will be found 
convenient to install generators in 
a power house or other non-hazard- 
ous location, thus permitting the use 
of ordinary open type machines. 

Motor Controllers, Protective 

Devices, Switches, and 

Resistors 

Motor controllers, overload pro- 
tective devices, switches, and resis- 
tance devices should, whenever prac- 
ticable, be located in a fire-resistant 
room or in a non-hazardous location 
In general, the same comments a^ 
given in our discussion of Class U 
rules ap]ily. For resistance devices 
it is required that, in addition tc 




being enclosed in dust-tight eases, 
the cases be so designed as to prevent 
Ignition of lint or flyings by direct 
contact with the case, whetlier the 
device is in normal operation or in 
event of accident. This may be ac- 
complished by providing a second 
enclosing case over the first, thus 
reducing surface temperatures. 

Heating Appliances 

Heating appliances are required 
to be of a type approved for installa- 
tion in locations where combu^itible 
flyings or lint are present. Normally. 
heating is not required in the hazard- 
ous area itself except in the case of 
manufacturing plants. In the nuijor- 
ity of such instances steam or hot air 
heat is available, thus making the 
use of electrical heating appliances 
unnecessary. 

Lighting Equipment 

In locations where there is a possi- 
bility of hnt or flyings collecting on 
lamps in fixed position.s, it is impor- 
tant that the lamps and himpholders 
be enclosed in dust-tight fixtures so 
designed that in event of the burn- 
out of the lamp or lampholder no 
spark or hot metal can escape from 
the enclosure. This is especiall.v im- 
portant in combustible fiber storage 
warehouses where a spark or iiot 
metal from a lamp or its holder can 
drop to stored fiber below and cause 
a serious flash fire. When such 
lamps are exposed to mechanical in- 
jur}^ additional protection is I'e- 
quired in the form of sub.stantial 
metal or other approved types of 
guards. Only lampholders of the 
keyless type are permitted by the 
rules and these are required to be 
wired with not less than No. 1 4 g;i uge 
wire and in such a manner that no 
conductors will be exposed. Unle.ss 
supported by and supplied tiirough 
hangers of rigid conduit or other 
metal tubing of equivalent thickness, 



[amps of the pendent type mav not 

be mstalled. 

Fixed lamps may be in receptacles 
attached directly to outlet boxes but 
in no case are they to be installed 
where they are likely to be injured 
when bales are tiered or handled. 
To obtain some protection from such 
injury, lamps should be installed be- 
tween beams rather than on them. 

The use of portable lamps should 
be discouraged for they are hazard- 
ous even at their best. When they 
must be n.sed they are required to 
be of the dust-tight guarded type. 
Cords for portable lights and other 
portable appliances and the plugs 
and receptacles used with them are 
idf-ntical with those specified for 
Class II locations. 

Electric Cranes 

Thf ruh-s for Class III and Class 
IV local iims contain requirements 
regarding the satVguarcJing of cranes 
and their auxiliaries. These are im- 
portant because sparks dropping 
from the collectors of a trolley type 
crane to baled cotton below may 
cause a disastrous fire. When cranes 
arc of the trolley type tiiey must be 
operated on an ungrounded system 
in order that accidental grounds in 
windings or circuits may be detected 
without delay. Such detection of 
accidental grounds is then possible 
by use of a recording ground de- 
tector in the feeder circuit, operat- 
ing in conjunction with a relay which 
autuuiatically causes the opening of 
the feeder circuit breaker should the 
insulation resistance of the system 
fall below 1000 ohms. A protective 
system of this type is operating 
satisfartorily in a large terminal 
cotton warehouse iu New Orleans. 
By occasionally inspecting the tape 
of the recorder the operator can 
detect any tlecrease in insulation re- 
sistance and very easily make the 
necessary repairs before serious trou- 
ble occurs. 



More than usual care should be 
taken in the design of moving current 
collectors of the crane in order to re- 
duce sparking and, as further precau- 
tion, non-combustible barriers must 
be provided under the collectors to 
prevent the escape of sparks or hot 
particles. 

Where the crane travels a com- 
paratively short distance, it is of- 
ten practicable to supply current to 
the crane through a flexible cable 
equipped with an approved reel or 
take-up device. Cables used with 
cranes of this kind shall be Type S. 

Battery Charging Equipment 

In cotton warehouses storage bat- 
tery trucks are often used, thus ne- 
cessitating equipment for charging 
their batteries. This equipment is 
required to be located in an outside 
building of non-hazardous occupancy 
or in a ^separate fire-resistant room in 
the warehouse, so built as to exclude 
flyings or lint. This room nmst be 
well ventilated to permit the escape 
of gases generated during the charg- 
ing process. Placing or removing 
batteries in or from trucks mu>t be 
done only in this room and not in 
the warehouse proper. 

Grounding 

The grounding of the non-current- 
carrying parts of equipment in Class 
III and Class 1\ locations is as im- 
portant as in other hazardous loca- 
tions. This must be done in a per- 
manent and effectual manner and 
therefore close adherence to the rules 
is advised. Dependence on the lock- 
nut and bushing type of contact is 
not permitted, bonding jumpers or 
other approved means being required 
to insure an effective and permanent 
grounding circuit. Reference should 
be made to the discussion of this .sub- 
ject under the rules for Class II 
locations. 
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CHAPTER VI 

Questions and Answers 



IX THIS concluding chapter a 
number of the most frequently 
asked questions pertaining to the 
apphcation of Article 500 will be 
answered. It must be realized that 
some of the questions, particularly 
those concerning the existence and 
extent of a hazardous area, must be 
answered in a more or less general 
manner. However, it is hoped that 
the answers given v/ill prove suffi- 
cienth' definite to be of assistance. 

Hoiv can one deferndne whether or 
not a motor, controller, lighting unit, 
or other piece of apparatus intended 
for installation in a hazardous loca- 
tion is approved? 

In general, inspection authorities 
regard the label of Underwriters' 
Laboratories, Inc. on electrical de- 
vices evidence that such devices are 
worthy of approval. Devices listed 
for hazardous locations will be found 
to carry labels stating the class and 
group for which the particular de- 
vice has been tested and found suit- 
able. For instance, a label carrying 
the legend, "Listed for Hazardous 
Locations, Class I, Group D" signi- 
fies that the device is worthy of ap- 
pro^■aI for use in atmospheres con- 
taining gasoline vapor and vapors or 
gases of equivalent hazard. 

Who is to judge whether a certain 
premise is a hazardous location? 

The authority enforcing the Code 
is charged with the duty of judging 
whether or not the hazardous condi- 
tions defined in the first section of 



Article 500 are present in a given 
premise. ("J\\'ing to the wide variety 
of types of hazardous industries and 
processes and the varying conditions 
present in each, it would obviously 
be impracticable to include in Arti- 
cle 500 specific rules naming each in- 
du.^try and process and the probable 
extent of the hazardous area. 

Outside of his own opinion, how 
can an inspector determine whether 
vapors or dust are present in dangerous 
quantities? 

Actually, the inspector should re- 
gard the presence of any amount of 
vapor, gas, dust, or lint sufficient 
grounds for placing the particular 
premises involved in the hazardous 
class. This is especially true where 
natural or artificial ventilating sys- 
tems are depended upou for the re- 
moval of vapors, gases, or dusts, as 
the failure of ventilating systems, 
changes in wind velocity or humid- 
ity, and other factors may render a 
relatively safe location decidedly 
hazardous. In other words, the in- 
spector should lean towards safety 
rather than place too much confi- 
dence in the maintenance of proper 
ventilation, housekeeping, and gen- 
eral upkeep. 

In an automobile repair shop where 
pyroxylin spray painting is done, how 
far from the ^proy booth should the 
hazardous area be considered to ex- 
tend? 

The extent of the hazardous area 
surrounding a spray booth is a mat- 
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ter subject to the judgment of the 
inspection authorit}-. In some juris- 
dictions, however, the hazardous 
area has been arbitrarily assumed to 
extend to a distance of 25 feet from 
the booth. With booths of modern 
design and with proper ventilation 
this assumption can be safely made. 
When less motlern or no booths are 
used and when adequacy of ventila- 
tion is questionable, the inspector is 
justified in extending this area. 

Are garages to be considered as haz- 
ardous locations and be jnade subject 
to the rules of Article 500? 

Garages are not intended to be re- 
garded as coming under the rules of 
Article 500. Rules for electrical wir- 
ing and apparatus in garages will bt 
found in Article 510. 

In the definition of Class II loca- 
tions, why is a distinction made be- 
tween those locations where dust it 
likely to be in suspension in the air it 
sufficient quantities to form an explo 
sive mixture and those locations wher- 
it is impracticable to prevent accumu 
lotions of dust in such quantities a 
to prevent proper radiation of hea 
from motors and other devices? 

In modern flour mills, feed milU 
and grain elevators having complet 
dust control systems, excessive ac 
cumulations of dust are unlikely an^ 
yet there may be sufficient dust i 
suspension in the air to form an e.\ 
plosive mixture. Tnder such cond: 
tions, the rules permit the installs 
tion of open squirrel-cage motoi 
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(non-sparking type) and yet require 
protection against the presence of 
sparks or arcs which niight occur 
during normal operation, such as at 
motor brushes, contactors, etc. In 
plants not having such dust control 
systems, it is a ilifhcult matter, at 
least in some locations, to prevent 
the accumulation of dust in quanti- 
ties sufficient to prevent normal 
radiation of heat. In any event, 
the inspector should assume condi- 
tions at their worst, for changes 
in management or supervision, or 
failure of the dust control svstem 
may render a normally clean plant 
excessively dusty. 

Is a liquor distillery to be considered 
a hazardous location? If so, whal de~ 
partmenifi are to be $o considered and 
in what class sJwuld each be placedf 

There are several locations in liq- 
uor distilleries which are subject to 
classification as hazardous locations. 
Among the passible Class I locations 
are the still and column rooms, the 
sight box room, the cistern room, and 
probably the rack house. The grain 
elevator, the mill or grinding depart- 
ment, and the feed department where 
the spent grain is dried and packed 
should be considered as Class II lo- 
cations. The hazards of distilleries 
vary with the "proof of spirits 
manufactured or handled. Many, if 
not most distilleries, now pi'oduce 
190 proof spirits for blending pur- 
poses and as this is almost absolute 
ethyl alcohol, the hazards are obvi-^ 
ous. There seems to be a mde vari- 
ance of opinions regarding the degree 
of protection needed in distilleries 
but owing to the very high values 
involved, especially in the rack 
houses, it would seem desirable to 
insist on the highest grade ai:)pa.ratus 
and wiring in all locations where 
there is any hkelihood of alcohol va- 
pors being present. 

Are wool and silk to be considered 

combustible fibers? 

Wool and silk are generally not 
easily ignitible and when ignited do 
not burn rapidly. For these reasons 




they are not considered combustible 
fillers within the meaning of Article 
500, 

At what points do the rules Jor Class 

I locations require sealing? 1$ such 
sealing required hij the rules for Class 

II locations? If noU why not? 

The rules for Class I locations re- 
quire that conduit be sealed off at 
motor terminals, controller and 
switch cases, lighting units, and 
other similar points where arcing or 
sparking is likely to occur. They also 
require that when a run of conduit 
extends from a hazardous to a non- 
hazardous location, tlie conduit be 
sealed off at the division point be- 
tween the two locations. Attention 
is directed to the discussion and illus- 
tration on this question which ap- 
pears on pages if) and 16 in Chapter 
III. Such scjding is not required in 
Class 11 locations for the reason that 
the diffusion of dust through a con- 
duit system would be negligible. 

Are sealing com pounds of suilahle 
type readily available? 

Several iuanufacturers in submit- 
ting sealing fittings to Underwriters' 
Laboratories, Inc. ii\clud(!d suitable 
compounds to be used with the fit- 
tings. These compounds may be 
purchased directly from the manu- 
facturers. 

Are tkreadless fdiings permitted in 
Class I locations? 

The rules for Class I locations 
specify that joints in conduit and fit- 
lings used with it be explosion-proof. 
Po far, an explosion-proof threadless 
couphng or fitting has not appeared. 
O.-rlinary threadless fittings are not 
approved for use in Class I locations. 

Why is it not permissible to install 
electrical eqnipment such as lighting 
fixtures and motors in pyroxylin spray 
booths, if such equipment is of the ex- 
plosion-proof type? 

In spraying articles with pyroxylin 
spray, a fine dust residue of a highly 
combustible nature is deposited 
within the booth. This residue has 
been known to break down and ignite 
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at temperatures as low as 212° F. 
or at temperatures much below those 
attained by the exteriors of enclosed 
lighting fixtures or the frames of 
overloaded motors, hence the need 
for excluding all electrical apparatus 
from spray booth interiors. 

Is a motor listed by Underwriters' 
Laboratories, Inc. for Class I loca- 
tions permiss-ible for installation in 
Class II locations? 

A Class I motor is not necessarily 
dust-tight and therefore should not 
be accepted for Class II locations un- 
less a dual listing for both Class I 
and Class II has been obtained. 

May an open squirrel-cage motor 
be installed in a flour mill? An open 
wound rotor motor having unenclosed 
slip rings? 

The rules for Class II locations 
permit the installation of open 
squirrel-cage motors (non-sparking 
type) in those locations in a flour 
mill where the inspector is assured 
that accumulations of dust in the 
motor will not be sufficient to pre- 
vent proper radiation of heat. A 
wound rotor motor with unenclosed 
slip rings is not permitted to be in- 
stalled in the flour mill proper unless 
within a separate motor room of 
proper construction. The rules rec- 
ommend that all motors, regardless 
of type, be of the enclosed type or be 
enclosed in standard motor rooms as 
described in the fourth chapter. 

Do the rules for Class II locations 
apply to cement plants? If not, does 
the Code provide for the protection of 
motors in such plants against danger- 
ous accumulations of dust? 

The rules for Class II in Article 
500 do not apply to electrical instal- 
lations in cement plants inasmuch as 
cement is not a combustible dust. 
Where motors in such plants are sub- 
ject to excessive accumulations of 
dust, the protection of the motors is 
provided for in Section 4303 of Arti- 
cle 430. This prescribes safeguards 
identical with those in the rules for 
Class II. 




I 



i 



J 




^■^s 



' ""' nr^'lu'.'vi"./^.-^ -- 




:ww] 



-f^-'^ 



s 




7s it required that all fixed lighting 
units in Class II locations be pro- 
tected by guards? 

"When installed in Glass II loca- 
tions only those fixed lighting units 
exposed to mechanical injury are re- 
quired to be equipped with guards 
in addition to the dust-tight outer 
globes. While this matter is left to 
the judgment of the authority en- 
forcing the Code, guards should be 
required on all lighting fixtures -with 
the exception of those which may be 
mounted on high ceiHngs well out of 
reach. 

Does the term "vaporproof' have 
any signijicance as applied to lighting 
fixtures for t/se in Class I Jocaiions? 

The term "vaporproof,'" while not 
now defined in Article 100 of the 
Code, was a term originally applied 
to lighting fixtures, etc., intended for 
use in damp or wet locations such as 
boiler houses, pump house.s. out of 
doors, and similar places. The term 
has no significance as applied to 
lighting fixtures for Class I locations 
as the so-called "vaporproof" fix- 
tures are by no means "explosion- 
proof." 

Are running threads permitted for 
connecting runs of conduit in Class I 
locations? 

Because running threads must be 
tapered and cut rather deeply, con- 
nections using them will usuall}- not 
be found to be explosion-proof and 
therefore they should not be per- 
mitted. There are available explo- 
sion-proof unions which makes it pos- 
sible to effect connections in conduit 
without resorting to running threads. 

Are lighting fixtures within gaso- 
line pumps, such as those used for 
illumivating the dials, required to be 
of the explosion-proof type? The 
dome lights? 

Inasmuch as the interior of a gaso- 
line pump is considered a Class I lo- 
cation, hghting fixtures within it are 
required to be of the explosion- pro of 
type. However, the standards of 



Underwriters' Laboratories, Inc. do 
not yet require lights such as those 
used for illuminating dials to be of 
the explosion-proof type, but it is 
thought that this will be a require- 
ment in the near future. Dome 
lights may be of the ordinary type 
but the lower portion should be 
sealed off from the pedestal interior 
to prevent accumulation of vapor 
within the globe and to prevent 
sparks or heated metal from falling 
into the pedestal in event of break- 
age. 

Is it necessary to provide a bonding 
jumper from the frame of a motor in 
a Class II location to the rigid conduit 
when a short length of flexible steel 
conduit is used at the motor terwinals? 

As ordinarily installed, flexible 
steel conduit at motor terminals is 
attached to the terminal box by 
means of a locknut and bushing and 
to the rigid conduit hy means of a 
clamping device. Under such condi- 
tions, the rules (Article 500. Class II 
locations) require a bonding jumper 
from the frame of the motor to the 
rigid conduit. 

Are fittings, such as "ells,"* junction 
or pull boxes, and siinilar enclosures, 
required to be of the dust-tight type 
when used in Class II locations? 

The rules for Class II locations do 
not require that fittings, junction 
boxes, pull boxes, and similar enclo- 
sures be dust-tight unless the dusts 
are electrically conductive, or unless 
the enclosures contain arcing or 
sparking contacts, or devices which 
tend to create high temperatures 
while in norma! operation. 

Is specially listed equipment avail- 
able for Class III and Class IV loca- 
tions? 

Underwriters' Laboratories, Inc. 
does not list equipment specially for 
Class III and Class IV locations. 
Inasmuch as the rules for these classes 
specify dust-tight equipment, it was 
felt that Class II equipment was 
satisfactory for use in the type of 
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locations described in Class III and 
Class IV. 

Are motors installed in Class III 
locations required to be of the enclosed 
type or be enclosed? 

In Class III locations any motor 
having brushes or sliding contacts 
(a sparking motor) is required to (1) 
be of the enclosed type, or (2) be 
enclosed in a standard motor room, 
or (3) have such brushes or sliding 
contacts enclosed in substantial dust- 
tight housings. Motors of the squir- 
rel-cage type or others not having 
brushes or sliding contacts may be 
installed without enclosures unless 
such motors are located in a place 
where they will be subject to danger- 
ous accumulations of lint, such as in 
cotton gins, and in the cleaning and 
linter rooms of cotton seed oil mills. 
In tlie latter case, the motors are re- 
quired to be of the enclosed type or 
be enclosed in standard motor rooms. 

^yhy is the term "dust-iighV* em- 
ployed in the rules for Class III and 
Class IV locations when these classes 

deal with combustible fibers? 

The term "dust-tight" is used in 
connection with the rules for Class 
III and Class IV locations because in 
many instances the lint or flyings ap- 
proach dust in degree of fineness and 
to keep such lint or flyings from en- 
tering switch cases, etc., requires an 
enclosure practically as tight as one 
for excluding dust. 

How should resistance devices in 
Class IV locatio7is be protected? 

Resistance devices in Class IV lo- 
cations, unless in rooms equivalent 
in construction to standard motor 
rooms, are required to be enclosed 
in metal cases of dust-tight design 
and, in addition, must be so con- 
structed that ignition of lint by 
direct contact with the case, whether 
in normal operation or in case oi 
fault, be avoided. This can be ac- 
complished by enclosing the innei 
case in a second case of larger size, 
thus reducing surface temperatures 
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What precautions should be ob- 
served in the installation of fixed light- 
ing units in Class I V locations? 

Fixed lighting units in Class IV 
locations are required to be located 
where they will not be injured when 
bales of fibers are tiered or handled. 
Further, the lamps and their sockets 
must be so enclosed that in event of 
burnout no spark or hot metal can 
escape from the enclosure. Suitable 
protection against the falling of 
sparks or hot metal from the unit is 
provided by affixing a piece of wire 
glass to the under side of the fixture. 

Are the stoifches, push bullor\,ss, 
lamps, bellsy and contactors, such as 
used for signaliing purposes in ivy- 
ininal grain elevators, required to com- 
ply with the 7'ules for Class II loca- 
tions? 

The rules for Class IT locations 
require dust-tight globes on lights 
regardless of their use. It is also re- 
quired that any device which creates 
arcs or sparks be enclosed in a dust- 
tight case. This includes bells, push 
buttons, switches, and contactors 
used on signal systems in terndnai 
grain elevators. 



Are auxiliary gutters permitted in 
Class II locations? 

Auxiliary gutters constructed in 
accordance with the rules of Article 
374 are permitted in Class II loca- 
tions. 

Are sta.tfdard oil break aitto-sfarters 
{compensators) saitaUe for use in 
Class II locrdions, such as in a ter- 
minal grain elevalur':' 

Standard auto-starters in which 
the main contacts are immersed in 

oil arc not tipprovcd for use in Class 
II loeatiuns. The cases of stioh 
starters are not dust-tight, as re- 
quired l«y the ruh'S, with the result 
that accumulations of dust within 
the case and in the oil t;mk are 
probabk'. Kveii tlinuiili the starter 
is of the nil break type the enclosing 
case iiiii>|- l>e of dust-tight design 
and coiislJUH'1 inn. 

What portion of (In u.'ond, lijpi' uf 
filh'inj sltilioti shoidd he regardcil as 

a Class I locatioiiY 

The Class 1 lia/.ardous area in a 
gasoline filling station includes only 
the interior ot the pedestal of the 
discharg<' device or pump. It is not 



considered to extend to the canopy 
or station shelter. 

Are greasing and oil changing pits 
considered to he Class I locations? 

The greasing or oil changing pits 
in connection with filling or service 
stations are to be regarded as Class I 
locations. Where such pits are lo- 
cated in garages, electrical installa- 
tions in them are ^iubject to the rules 
of Article 510 covering garages. 

On the scale floor of a certain ter- 
minal elevator is a tile and concrete 
room used as an office by the iceigh- 
masters. There are no openings irito 
lli-t mam building from thi.s room 
other than a door opening irhicli is 
pnAcclcd by a iiijhl-jiltimj, self-closing 
fire door. Is it pernn'ssibte to use a 
radiant type electric healer in such a 
roomy 

Weighmasters' oilers or sunilar 
rooms in terminal grain elevators, if 
so Imilt as to be practically free from 
dust, are not regarded as hazardous 
locations, and therefore ordinary 
radiant type electric heaters may be 
used in thcnii. 
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Wiring Devices 



I 






12 




v*v^ 



808 




812 




BAKELITE CAPS — PARALLEL BLADES 

15 Amp. - 125 Volts 



Cart. No. 



821 

825 



Description 



Attachment Type 
Handle Type 



Std. Pkg. 



500 
200 



Cat. No. 



820B 



Cat, No. 



810 

810H 



B25 




808 
811 



812 



821 



RUBBER C APS — F/>^ ILLEL BLADES 

15 Amp. - tZb Volts 



Cat. No. 


t rscriptioc 


12 


Handle T'^^pe 



ATTACHMENT FY.UG BASE 



J Watts - 2&0 Volts 



Description 



Bakelite 



Sid. PJcg, 



500 



APPLIANCE PLUGS — BAKELITE 



DsEciiplion 



660 ^^" Is - 25«? VoRs 
Standaid 
Standard - v/ith Pull Handle 

10 Aatp. - 12S V^lis 

Standard - A'itii Szde Oailet 
Miniatuie 3i7.e - V2" Centres 

3 Amp. »75Q Vc!ts — 
Standard - with Sv;itch 



G Amp 



-sr-jT- 



Carton 



50 
20 



Std. Pkg. 


Carton 


250 


25 



Carton 



50 



Std. Pkg. 


Carton 


250 


25 


250 


25 


250 • 


25 


250 


10 


125 Volts 




100 


10 



I 




en 




810-H 




810 




B20-B 



i 
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Wlnng Devices \ 





871 





845 




1310 




TRIPLE CURREK^ 
AND TWO WAY SOCKETS, BAKHLITE 




Cat. No. 

815 
817 
818 



6S0 WqHs . 



Description 






Jits 



Triple Tap, Sp ^ ig Blades- 
Current Tap 
Two Way Socket 






FLUSH RiJCEPTAC 

10 Amp. . 25fl Volts 



"T ;-' Pi 



BA 



Its 



Cat. No. 



873 
872 

871 



Description 



Duplex, Parallel Slots 
Duplex, T. Slot 
Single, T. Slot 



Sid. 



200 



r^ rt r\ 



200 



SURFACE AND FLUSH TOC 

5 Amp. - 250 Volts ~ 



CarfjQ 



25 
10 
10 



Conor- 



10 
10 
10 



w&i: 



BAKELITE 



limp. « 12 



■sits 



Cot. No. 



1310 
1311 
1309 



Description 



Sid. ?'<g. 



Flush, Single Pole 
Flush, Three Way- 
Surface, Toggle, S. Pole 



on 



100 


10 


100 


10 


J 00 


10 



CORD CONNECTS ^? BAK*.*. PE 

660 Watts - 250 Volts 



Cat. No. 



Description 



845 



Round, Single Outlet 



Sid. Pkg 



Carlon 



872 





im i 



1309 




ei8 




815 




817 








' vir""""- ""^^ 



Wiring Devices 




8351 




8400 





708 



Cat. No. 



8300 
8400 
8351 



Cot. No, 



T-10 

T-20 

T-30 

T-40 
R-IO 
SRT 

B-1 
T-1 

R-20 
DRT 



SOCKETS — BRUSHED BRASS 

660 Watts - 250 Volts 



Description 



Standard Keyless 
Electrolier, Pull Chain 
Electrolier, Push Thru 



Std. Pkg. 


Carton 


250 

250 
250 


25 
25 
25 



BAKELZTE WALL PLATES 



Description 



Single gang, one Toggle Switch 
Two gang, two Toggle Switches 

Three gang, three Toggle 

Switches 
Four gang, four Toggle Switches 
Single gang, one Receptacle 

Combination Single Receptacle 
and Toggle 

Single gang Plate with Bar 

Single gang Telephone Plate 

with Bar 
Single gang for 1 Duplex Recept. 

Comb. Duplex Recept. and 
Toggle 



Std. Pkq. 



Gorton 



100 


25 


50 


25 


25 


1 


25 


1 


100 


25 


50 


25 


50 


25 


50 


25 


100 


25 


50 


25 



BAKELITE APPLIANCE CORD SETS 



Cat. No. 


Description 


Std. Pkg. 


Carton 


8600 
708 


Standard 
With Switch 


100 
100 







T-ID 




R-20 




BIO 



Hortherr/ Ehctric 



COMPANY LIMITED 



15M- 12-50 



HALIFAX MONCTON QUEBEC CHICOUTIMI THREE RIVERS SHERBROOKE MONTREAL OTTAWA VAl DOR 
KINGSTON TORONTO HAMILTON LONDON WINDSOR KIRKLAND LAK^ TIMMINS SUDBURY 
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FLUORESCENT LAMP 

SERVICE 



t 



SUGGESTIONS 



Fluorescent Lightins equipment is fundamentally different from Incandescent Lighting fixtures 
in that every Fluorescent unit contains in addition to the lamps certain apparatus required to 
start the lamp and maintain a steady flow of current- 

The purpose of this bulletin is to gfve information that will enable users of Fluorescent 
Lighting to get the utmost usefulness from their equipment. 
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THE INSTALLER'S RESPONSIBILITY 

When installing fluorescent lamps, it is necessary to check the 
rating of the ballast or the fixture against the rating of the source oF 
electrical supply to maUe sure that the voltage and frequency of the 
electrical service fall within the limits specified. Best performance 

THE USER'S RESPONSIBILITY 

The user should appreciate the fact that his electrical system should 
at all times deliver the correct voltage. He should know that tempera- 
ture is a factor in this new lighting. And that too frequent starting 
has an adverse effect on lamp life. He should understand the prin- 

AVERAGE LAMP LIFE 

The normal failure of fluorescent lamps is due, not to breakage of 
the filament as in the case of an incandescent lamp, but to the gradual 
dissipation of the active electron-emitting material — a compound of 
barium and strontium — on the cathodes. 

The more common sizes of fluorescent tamps have a rated labora- 
tory life of 2500 hours and, like filament lamps, it is not unusual for 
some fluorescent lamps to fail after a few hundred hours, whereas 
others may last considerably longer than their rated life to balance 
out the normal early failures. (See chart on this page.) 

The life of a fluorescent lamp is affected to quite a degree by the 
number of lamp starts and the starter characteristics. Lamp life Is 



will result wh^n operating conditions adhere closely to «^-P-- 
design. For ir^stance, the best lin« voltage for 110-1 25 volt ballasts 
is 1 1 8 volts. Remember, it is only "the man on the job" who can 
say with assurance that the operating conditions are correct. 



ciples of maintenance; the value oF using "no blinlc starters; ttie 
necessity of keeping lamps and Fixtures clean; and the desirability 
of washing and painting walls and ceilings regularly for good main- 
tenance of lighting levels. 



usually lengthened as the number of starts for a given period de- 
crease and vice-versa. 

This is because the active electron-emitting material on the cathodes 
is more actively dissipated during starting than during normal opera- 
tion. Lamp starters that do not give a long enough warming-up period 
also help dissipate cathode material. Rated lamp life is based on a 
normal burning period of 3 to 4 hours between starts. 

The light output of a fluorescent lamp decreases rather rapidly 
during the first 100 hours of operation, the drop being as much as 
lOTc In fact, the depreciation during the first 100 hours is about as 
much as during the following 1000 hours. This is why we rate the 
lamps as their 100 hour value. (See chart on this page.) 
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At right is shown the Fluorescent lamp mortality curve which indicates how some lamps 
fail early in life while others last longer than a normal life to average out the life of a quantity 
of lamps to 100% of rated life- 



Al left the Lumen (lis^t) maintenance curve — starting at 100 hours of burning — shows h 
light output slowly decreases with age. 



ow 



IMPORTANCE OF MAKING PROMPT REMEDIES 

A lamp that is not operating perfectly should immediately be 
disconnected from the circuit for these reasons: 

(1) In the case of a two-lamp ballast, the operating conditions of 
the second lamp are upset to a point where they are de- 
trimental to lamp life. 

(2) If the iamp is not removed the starter or lamp will be burnt 
out and the ballast could easily be damaged (where "no- 
blink" starters are not used). 

(3) A "blinking" lamp is very annoying. 



If when using a "no-blink" starter it continually locks out, oper- 
ating conditions are not normal. The use of '"no-blink'* starters will 
eliminate about 75^c of the common troubles caused by cither 
low voltage starting or end of lamp-life ^'blinking." When ordinary 
starters are used, the" fixture should be turned off immediately if 
there is any indication of improper operation. Otherwise damage to 
lamp, starter or ballast may result. 










-4fc 



I 



^A 



Til i^M 



NORTHERN ELECTRIC 



A NATIONAL ELECTRICAL SERVICE Paged 




Trouble Symptoms and Correction 









LAMP MAKES NO STARTING EFFORT 
OR STARTS SLOWLY; 

Be certain the Ump makes proper contact in the lamp-holders A 
fluorescent lamp can be checked for an open circuit in \hz lamp by 
testing It rn another circuit. Also, it is possible that the starter has 
reached the end of life and should be replaced, 

LAMP BLINKS "ON" AND ''OFF" AND 
DOES NOT START: 

This simply may be a normal lamp at the end of its life. But if the 
lamp is new or if it has not been in service long, the following factors 
might cause this action: 

(1) A defective starter, which can readily be replaced. 

(2) The lamp may be at fault, so lamp replacement may be the 
next logical step. 

(3) Low line voltage — check line voltage. 

(4) If two-lamp ballasts are involved, there is a possibility that the 
individual starter leads are incorrectly connected Ccriss-crossed). 
When this is the case, the two lamps may start promptly if 
both stdrtcf switches open simultaneously. However, if one 
lamp starts, the other Ump may blink on and off for a long 
period of time or may not start at all. This sort of trouble is 
generally easy to locate, because after one lamp starts only 
one end of the other lamp will light up before the starting 
effort is made. Also, one lamp will not make a starting effort 
unless the other is in the lampholder. Thus, by testing each 
of the two lamps separately, this wiring fault can be detected 
easily. 

C4a) (1) Starter in compensator lead rather than in ballast lead — 
this can happen because both are red colour. 
(2) Lack of compensator in leadins circuit, 

ENDS OF LAMP REMAIN LIGHTED: 

In a new installation it is of course possible for the circuit to be 
Incorrectly wired. However, if the installation has been in opera- 
tion, the trouble may be due to a short circuited condenser in the 
starter, or it is possible that the starter switch contacts are welded 
together. In either case it is necessary to replace the starter, 

HIGH OR LOW VOLTAGES: 

If lamps ate used on higher than rated voltages, the operating 
current becomes excessive and may not only overheat the ballast, 
but also cause premature blackening and early lamp failure. In the 
case of excessive undervoltage, the current may be too low for 
satisfactory preheating of the cathodes and the lamps may flash 
"on" and "off" without starting, until locked out by the "no-blink" 
starter. Thus, either too high or too low voltage opeiration is injurious 

to the lamp. ,, , I L !■ L ■ 

A sudden drop of voltage may put all the lamps m tfie Iigfitmg 

system out, causing the lamps to be restarted more than normal 
thus reducing the lamp life. 

LAMP APPEARANCE! 

At the end of life, the lamps usually show some blackening al 
either one end or both ends. There may also be dark rings slightly 
brownish in colour at one end or both ends. Hov/ever, on the aver- 
age there should be very little indication of blackenmg or nngs 
during the first 500 hours of operation. Any unusual appearance or 
performance from a factory or shipping defect will usually develop 
during the first 200 hours of service. 

EARLY END BLACKENrNG: - 

Heavy end blackening early in life means that tfje active material 
on the electrodes is being sputtered off too rapidly and indrcates 
Improper operating conditions. 

The causes may be as follows: 

1. High or low voltage. For best results, circuit voltage should 
be within the ballast rating. 

2 Loose contacts (most likely at the Umpholder) causing lartjps 
to blink "on" and "off." Remedy: Lampholders should be ngidly 
mounted and properly spaced. See that lamps are securely seated 

in lampholders, . tl c l ir i 

3, Improperly designed ballasts. Remedy: The use of ballasts 



oFrcliable manuFacture in accordance with the Lamp Manufactur«rs' 
specifications will eliminate trouble of (his nature. 

4. Improperly designed starter. Remedy: Use of starters within 
the limits of the Lamp manufacturers' specifications. 

5- Defective or worn-out starter causing end of the lamp to remain 
lighted over a period of time. Remedy: Replace with a new starter. 

6, Omission of the starting compensator in the leading branch of 
a two-lamp ballast circuit for 15-, 20-, 30-, or 40-watt lamps. 
Remedy: Install a compensator, or in case of ballasts with built-in 
compensators check connections. 

BURNED-OUT CATHODES: 

Under normal operating conditions, it is very unlikely that suffi- 
cient current can be drawn from the ballast to burn out the cathodes. 
A trouble of this nature indicates an abnormal circuit or operating 
condition. 

Cathodes may be examined by viewing the end of the bulb 
against a pinhole of light which casts a shadow of the cathode on 
the bulb wall, or check with 60-watt lamp in series with 120 volt 
line. In this way, it can be observed whether or not the cathode is 
intact. 

There are several common causes of burned-out cathodes. If one 
end of the lamp is inadvertently placed across a 1 1 5-volt circuit, the 
cathode will generally burn oFf at both leads with little or no fusing 
pf the metaL Broken lampholders, lampholders wijth starter sockets 
attached and surface-mounted on metal, one strand of the stranded 
conductor touching a grounded fixture^ and improper wiring are all 
common causes of either momentary or permanent grounding which 
can burn out the cathodes. Also the operation o( a fluorescent lamp 
on direct current without the necessary additional resistance required, 
is a common cause. An air leaking lamp is also a very common 
cause of a burnt out cathode. 

FLICKER: 

Under this heading '^flicker^' does not refer to the high-frequency 
stroboscopic effect which is noticeable when observing a fast moving 
object under fluorescent lighting and which results from normal 
variations of light output on alternating current, but rather to effects 
commonly knOwn as "spiralmg," "swirling," "snaking," etc. 

Th^se forms of flicker are all apparently related to a single cause 
and are thought to be the result of particles of cathode coating 
material, ejected by faulty starting, travelling down the arc-streams. 

A new lamp may flicker in such a manner when first placed in 
service, even though it has gone through an aging process at the 
factory to reduce this tendency as much as possible. In a new lamp, 
this tendency will usually clear up after the lamp has been operated 
for a short period or has been turned on and off a few times. 

COLOUR QUALITY: 

In passing judgment on variations in colours of fluorescent Eamps, 
great care must be used to avoid illusions, as lamps of exactly the 
same colour may appear quite different in various locations of a 
given installation. 

These illusions are usually due to effects of differences in reflector 
finishes or from coloured paints used for decorative purposes. Al- 
ways interchange the lamps before forming a conclusion where 
differences of colour are involved. The eye is quite critical in com- 
pafing colours^ and the slight differences within the manufacturing 
tolerances of both white and daylight lamps may be discernible, 
although the differences are seldom objectionable. 

When the bulb-wall temperature is low, the lamp appearance is 
more pinkish than when warmed up, 

RADIO INTERFERENCE: 

The mercury arc of a fluorescent lamp causes a sparking action at 
the lamp cathodes which in turn generate weak radio waves, 

The direct radiation of these waves are dissipated within a few 
feet of the lamp and can, therefore, be easily controlled by the 
proper positioning of the radio and its aerial. Interference from 
radiations carried back by electric supply lines can best be mini mired 
by the proper application of line Filters at each lamp or fixture. 

Where only one or two radios are located near a fluorescent in- 
stallation and the aerial circuit has been properly shielded from buEb 
and line radiations, a single line filter located at the radio power 
outlet will usually suffice. 
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WHAT TESTS ARE IMPORTANT: , ,, . ^ ^. fh,nr«cent unit are 

The only («ts on Fluorescent equipment that will be of interest are those which will quickly tell what parts of a Fluorescent 
inoperative, and do it in the shortest possible lime. 

There are four main elements in every fluorescent circuit: , ,, , 

1 The lamo 3- '"« ballast. 

2: ThesUrter. 4. The source of electrical supply. 

If we can eliminate quicHy three of the most likely variables our problem is readily solved indicated As you will have 

From the outline of possible troubles covered in the previous parts of this article the probable causes are indicated. ^5 yo 
noted, the centres of trouble arc (I) starter, (2) lamp, (3) voltage, (4) ballast and wiring. 

TEST EQUIPMENT: . . k i „, .,. 

The equipment needed for getting a fluorescent lamp system back in operation or checkins a short lamp life complain! arc. 

1. A high resistance voltmeter to cover a range of from to 300 volts in two ranges. 

2. A spare lamp of the right size for the system being tested. 

3. A spare starter of the right size for the system being tested. 

These two pieces of additional equipment will also be found useful but are not absolutely essential. 

1 . A cathode tester for checking cathode continuity and operating condition. ,l„„„, („, <.k*rlcina dartinq and 

2. A dummy starter for observing the starting cycle and manually starting lamps or with voltmeter attachment fo. checking starting ana 

operating voltages of lamps. 
With the cathode tester it Is possible to check lamps out of fixtures for: 

1. Open or broken cathodes — the cathode will not light, 

2, A normal cathode — bright fluorescent glow, 

3, A deactivated cathode — yellow glow. 

4. Lamp leaking air — dull red glow {filameni usually burns out under test). 

The dummy starter can be used to check lamps in fixtures for operating conditions as follows: 

1 . To observe the colour of the cathode glov^. 

2. To manually start a fluorescent lamp. 

3. With voltmeter attachment to check available starling voltage and lamp operating voltage. 
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Compare the lighting in your school with this exomp 



ie of o properly lighted roor. and see how it measures up 
f desks as at those near windows? 



(1) Is the lighting as good on inside row o 

(2) Do the present light fixtures produce glare in the children's eyes? 

(3) Can worl< on the blackboard be seen easily? 

(4) Is the blackboard work seen equally well by all children in the room? 



I qiare from natural day-light? 



(5) Are the windows provided with suitable shades to control glare trom 

(6) Do the children complain of headaches o, seem abnormally backward? 



i - 



\ 



BtepA. 



(l) Determine the q 
in the room. 



ClcUd.-(lo<utU 



uantity and quality of light necessary for the task being performed 



I 

(2) Determine the type and size of lighting fixture necessary to give the above results. 

(3) Colculate the wiring capacity necessary to supply the lighting load and thus deter- 



m 



ine whether an increase in your system is necessary. 



(4) Plan to equip the windows with Venetian blinds or suitable shades to control excessive 
day-light glare. 

(5) Choose room decorations to include a lustreless ceiling and light toned upper walls 
to make the lighting more effective. 



Pla4uUHf the jBufJiiUpa 



Because conditions vary so, it is not possible, in a bulletin of this kind, to moke definite recommendations for solving 
your lighting problems. We will endeavour, to show you the necessity For adequate, planned lighting in schools 
and are ready to assist you in preparing plans and specifications for existing or proposed buildings. Our experience 
is yours for the asking. Get in touch with our nearest office, there is no charge or obligation. 
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POOR ILLUMINATION 



Poor lighting with glare conditions results 
in a listless, unottentive attitude in the pupil 
thus retarding his progress. This causes 
odded expense to the parents and school 
districts due to "Repeaters" or children 
requiring more than the normal time to 
graduate. 








Versus 



GOOD ILLUMINATION 



Good quality lighting mokes an eager, 
attentive class. The child is not held bock 
due to eye fatigue and its effect on the 
nervous system. 
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i(//ucA SUaU 9t lie... 
FLUORESCENT or INCANDESCENT? 

In bofh the designing of lighting for a new school building and in the relighting of an old one, the first question cur- 
rently considered is "Should fluorescent or incandescent be used"?" There ore many factors which -nfluence the dec.s-on, 
as first cost, power rotes, foot-condles required, wiring, type of room, quality of light needed. 

Some characteristics of standard fluorescent lighting are as follows: 

(1) High efficiency— from two to three times as much light from the lamps for the some 

total wattage. 

(2) Lower brightness sources— of importance where lamps ore exposed to the eye. 

(3) Light mixes well with daylight. 

(4) Long lamp life. 

(5) hHigher first cost. 

(6) Lower operotlng cost. 

(7) Requires less wiring capacity. 

(8) Newest form of lighting. 



{ 



Ificondescent lighting has the following considerations: 



(1 ) It is simple to use. 

(2) Lamps are higher in wattage— fewer required. 

(3) Well adapted to indirect and semi-indirect lighting. 

(4) it costs less per pupil per year than any other kind, 

(5) Used extensively in school lighting. 
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A Typical Claiuoom Featuring GUreieiS lUumination 



There are two common types of glare— direct and reflected. BOTH SHOULD BE CAREFULLY AVOIDED. 
Direct glare is caused by light which reaches the eye directly from the source of light. This may be experienced when 




looking at Q brilliant unshielded incandescent lamp or a comparatively small, bright lighting unit, especially when 
viewed against a darl< bockground. General lighting luminolres should be hung rather high to keep them well above 
the normol line of vision. They should be properly designed to limit both the brightness and the quantity of light 
emitted in directions immediately below the horizontol since such light tends to enter the eyes directly and interfere 

with vision. 

Reflected qlare occurs when bright images of windows or of artificial light sources are reflected into the eyes 
from shiny surfaces on walls, ceilings or work area, jt is particularly bad when glare is reflected from the working sur- 
face OS so often happens with glazed paper, glossy desk tops, glass table tops or shiny blackboards. Reflected glare 
h the light source is uncontrolled sunlight or artificial lighting equipment of relatively small size and high 

brightness. 
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One of the most serious problems In 
school lighting arises in connection with 
that small percentage of pupils whose 
eyesight is so defective os to demand 
special consideration. It is becoming 
more and more the practice to piece 
such pupils in special classes under 
expert core. Separate rooms are usually 
provided in which the students do their 
close eye work, and in almost all cases 
these are equipped with special furniture 
ond mechanical equipment and excel- 
lent natural lighting conditions are pro- 
vided. Since the eyes of such pupils ore 
unable to function normally, compensa- 
tion should be provided in the form of 
artificial lighting of proper omount and 
quclily. It is recommended that not less 
than 30-50 foot-candles of indirect illum- 
ination be provided. 



1 

lix^ld (le^Leciian Value, a^i <^l*Uik a/ GeiUtuj, and Walk 

It is well l<nown thai in addition to proper lighting focilities, the cofour and texture of the point on the wails and cetling 
are important. 

The walls are directly in the hne of vision and a tint with a reflectfon value of 50-60^ should be used for the upper 
walls. Lighter colour walls only appear annoylngly bright; darker walls decrease the illumination ana introduce 
uncomfortable brightness contrast. 

The dado, or wall area below the window sills, may be of a moderately dork colour 

The ceiling should reflect at least 75^,o of the light which strikes it; higher values are desirable. While white is the 
most used finish, tints may be used such as bluish white, light creom or ivory. 

Compare the two illustrations shown below of the same class room and notice how improved lighting and proper 
painting affect the appearonce of the room. 



BEFORE 



AFTER 
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FOR THE LIBRARY . , . 



The library should be provided with well 
diFfused illuminotion for the entire room. 
Reading is done in practically oil ports of 

the room as students often refer to booUs 

at the wall coses or stacl<s. 









» ■ 




FOR THE LABORATORY 



Laboratories should have the sar^ne genera 
illummation as classrooms. Small, portable 

table-type reflectors assist greatly in mi- 
croscope work and in reading delicote 
inst.ument;. Plenty of convenience outlets 
should be provided at the work tables and 
at the sides of the room to connect elec- 
trical apparatus, and portoble lighting 
equipment for experiments. High intensity 

lighting should be provided for demon- 
stration tobies which must be seen fror^ all 

ports of the room. 
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FOR THE AUDITORIUM . . . 

Well diffused comfortable illumination is 
greatly to be desired in the auditorium. 
Indirect or semi -Indirect luminaires of a 
decorotive nature and built-in equipment 
are usually most suitable. Illumination to 
the order of 6 foot-candles is suggested 
for the customary uses of the auditorium. 
Small, bright wall units should never be 
used at the front and sides, since these ore 
very annoying to tfie audience and tend to 
distract attention. 



FOR THE GYMNASIUM . . . 

Lighting in the gymnasium should be of 
the amount recommended for the purpose 
for which the room is used and uniformly 
distributed throughout the room. Glare, 
uncomfortable to players and spectators, 
should be minimized as far as practicable. 
Luminaires should be protected by suitable 
guards. In most cases these requirements can 
be met with general lighting from a system 
of direct, semi-direct, or general diffusing 
uminaires, mounted high and suitably 
protected. 
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FOR THE STAGE . . . 

More and more attention is being given 
the schools in the encouragement of the 
dramatic arts. Nothing is more discouraging 
to amateur players and their audiences than 
attempting to stage an acceptable pre- 
sentation without at least fairly good 
modern stage lighting. It is strongly recom- 
mended that this be taken into considera- 
tion and adequate provision be made to 
accomodate good border lights, foot lights, 
spot lights and other lighting necessities of 
amateur theatre groups. 





FOR CORRIDORS, 
STAIRWAYS, ETC. . . 

■ 

In these places an iilumination of at least 
4 foot-can<Jles is suggested. Enclosing gen- 
eral diffusing or semi-indirect units are most 
suitable although small indirect or semi- 
indirecf luminoires may often be used to 
advantage in corridors and entrance lob- 
bies. In fhe case or stairways an overhead 
lighting unif should be provided at each 
landing. Small wall type units at stairv/ays 
and landings are directly in the line of 
vision and often mal<e it difficult lo see the 
steps cleorly. 
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More and more visual instrucfion is being given in schools. Blacl<boards 
have always had on important place in teaching. Ofren the surfaces and 
chalk have nof been very good and dayHght reflections and inadequate 
ighting hove made seeing difficult. 




The blacl<board should be illuminated without reflected glare from th' 
inside lighting or from daylight through the windows. 



Lighting For the blackboard may come from units mounted at the top of 
the board or may be recessed In the ceiling obove the board using a direct- 
ional lens. 







fit 



The second method may be odvisoble in that the lighting equipment d 
not interfere with maps, etc, above the board. 



oes 



This fixture is mounted on fVie ceiling and 
throws a narrow beam of light on the 
blackboard (something like an auto- 
mobile headlight) carefully controlled 
so that practically none is wasted. Each 
fixture requires two 1 50 watt clear 
lamps. Note that this fixture is so placed 
that no light is reflected toward the 
children. 






^ f ' ■ 




Tjnr:-^^^-! -f-Y',^ 




NORTHERN JUCU^C^^^^,,^^^^ ,^^,^ 



RICAL SERVICE Page 11 




Qe^mUu ClaiMaami 





Wherever people are, ^here you will find air-borne germs which cause the spread of respiratory diseases. Air-borne 
germs and bacteria have the physical characteristics of extremely fine dry dust particles and ore ordinarily invisible 
to the noLted eye. 

Bacteria are expelled from the nose and throat by coughing and sneezing in droplets of moisture. These droplets 
dry out but the bacteria remoin suspended and drift long distances, borne on every current of air. Many of these germs 
are of the streptococci type, responsible For serious throat Infections, erysipelas, scarlet fever, etc., and are commonly 
present in human noses and throats, even in the absence of infected tissue. For this reason, they ore present in occupied 
rooms directly propottional to the number of persons present. 

The destruction of these air-borne bocteria by ordinory germicidal agents has long been extremely difficult with- 
out objectionable effects on the air itself. Now we have ultra-violet radiation of germicidal wavelength (2537-A) 
which is on inherently powerful agent for the efficient destruction of air-borne bacteria. It can be Introduced into any 
room without any change in comfort conditions of that room,- the rays are practically unobsorbed by air and hove no 
effect on It. They travel until intercepted by a wall or other absorbing medium, their effe 
the density of the bacteria. 
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Automatic £lfki GoH.i/ud 




CD 



PROVIDES 

Automatic means for 
turning on lights when 
natural lighting is in- 
adequate, 

(2) Efficient working con- 
ditions by maintain- 
ing the desired level 
of illumination. 

Protection against 
nervous muscular fa- 
tigue. 

Correct control for the 

best utilization of 
lighting. 

Freedom from atten* 
tion to lighting. 

Protection to 



(3) 



(4) 



C5) 

(6) 




eyes, 

tielping to prevent 
eye injury. 



t-^jr--- 1-^" 4 -.--I 



Natural lighting is subjecl- to gradual variation throughout the day and no individual can in practice be relied upon 
to determine by visual observation when more light should be added to a room or when artificial light can be spared. 

Automatic Light Control units hove been specially developed to make installation easy and at a reasonable total 
installed cost. Adaptable for either existing lighting conditions or new jobs. 

The device will turn on the additional classroom lighting when the natural illumination at a given point in the room 
falls below a predetermined value, If the daylight illumination then increases sufficiently, the unit will turn off the 
lights. • ^ 

The control unit is small and compact and almost unnoticeable when mounted on the wall of a room. 

The Automatic Light Control does not lag behind nor malce mistakes. It assures good seeing conditions at all times 
with a minimum expenditure of electricity. 
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Where So Much 
Depends On Light 
There Should Be 
No Compromise 
With Efficiency 
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For CONCENTRATED LIGHT 
For DISSIPATED HEAT 
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MULTIPLE SPOT LENS SYSTEM 

Based on the latest optical, visual and physiological advance- 
ments, the M.S.L.S. provicJes mocJern surgery lighting at the 
lowest cost. It produces on over-size spot fighled area of the 
necessary brightness and balanced illumination for the entire 
operating theatre. It requires no handling by the surgeon. It 
is the basic lighting equipment needed in every operoting 
room. M.S.L.S. installations hove totalled several hundred in 



single year 



Multiple Spol Lens System Flush 

ADVANTAGES OF MULTIPLE SPOT LENS SYSTEM 

EFFICIENT LIGHTING — Ceiling locations of units eliminates obstfuction in operating zone. Gives surgeon Full 

freedom of movement. 

SAFE LIGHTING — "Hi-Sfress'^ Controlenses resist breakage. Multiple lamping insures bright spot at all times. 
Freedom from explosion hazard owing to ceiling locotion, 

COMFORTABLE LIGHTING— Heat controlltng Controfenses reduce discomfort. Quantity and distribution of 
light ensures visual comfort and reduces fatigue, 

PERMANENT LIGHTING— M.S.L.S. is not subiecf to deterioration, 



DELIVERY ROOM 



Delivery rooms require special lighting. Adequate 
illumination of the process of birth is conceivably 
the most important matter in the whole Field of 
illumination. A special arrangement of ce 
spots is desirable. 



o 
ing 





Left: Plan showing 
typical Qfrangement 
of Lens Units for 
Delivery Room. 



Multiple Spot Lens System Expoied 
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. . Foi CONCENTRATED LIGHT 
, , Foi dissipated HEAT 



Since 1 898 systems of illuminating surgeries de- 
veloped by Holopnan^ engineers, nave been 
recognized by cutnoriries as the most effechve 
permaneni lignling for tnii specialized purpose. 
Today in the new heat conlrolling Controlenses, 
they mat<e another contribution to hospital effi- 
ciency. 



M.CL.S. Flush Installation — The Infirmary— Halifax, N,S. 



'Mn-Bilt" ceiling units take light sources out of the way; permit free movement 

Lighting is safe, out of hazard zone. 

Provides correct visual conditions in surgery. 

Heat control aids comfort, reduces tension. 

'*Hi-Stress'' Controlenses resist breai<age. • 



Go-^ftlo^t^^^^ ensure comfort, the hHolophcne Co. has developed a new glass which has the property of prevent- 
ing the dkrect heat radiotion of the lamp from concentratmg at the spot. Controlenses made of this 
qiass produce a cool spot. All surgical lighting equipment is now supplied with these new Con- 




trotenses. 

* 

C ]£>fj4 The new Controlenses for surgical lighring are not only heat-correcting but in addition are mode of 

"Hi-Stress" glass and will not break in any circumstances of ordinary usage — during shipment, in- 
stallation or mainfenonce. 

When plans arc being drawn have your engineer or architect consult the Northern Electric Specialists 
for information on the special lighting and electrical equipment for hospitals. 
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PORCELAIN ENAMELED FLANGES 

The vitreous porcelain finish is everlasting and is especially desirable where 
cleonUess and sanitation are paramount, as this hard finish is unaffected by 
daily scrubbings. Also used in atmospheres where acids are present. This flange 
has a self-adjusting patented glass-holder; is rusf-proof and non-vibrating. 



/Ji^Uted 



FOR BATHROOMS, CLOSETS, HALLS, ETC 




These are high-qualify utility 
units. Formed of steel, fin- 
ished White Porcelain Ena- 
mel. They are light-weight 
and easy to install. 





In the doctor's office general jllumination is required as 
well OS special illumination. The unit illustrated on the left 
gives an adequate amount of light from one, dirt-resisting, 
smooth, crystal sphere. This unit has two distinct optical 
systems: one for general illumination at all times, and one 
for specie! illumination v^hen and as desired. 
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The first requisite for good lighting is complete serenity, A variation of brightness In the field is disturbing to patients. 
This is glare. The Ainsworth Magna Lumlnaire is designed to hove a brightness equal to the celling brightness. This 
system of lighting creates a wide and even radioHon oveiheod, fhus diffusing light evenly about the whole area. 

- 

The low brightness on the lower surface of the luminaire glass reflector conforms to the general brightness of the ceiling. 
It also avoids appearance oF excessive ceiling brightness coused by opaque metai reflectors which are silhouetted 
against lighted ceilings. Patients are relaxed and more tranquil. 




P^oate gM Semi-P^ioaie (laaml 




Ceiling lights such as illustrated on the right are used predominantly 
because they are satisfactory and represent the least expensive way 
to light the whole sici< room with reasonable formity. They hove an 
advantage in that there is no objectionoble glare In the patients' 



eyes 
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Figure 1 Figure 2 F 

Methods ol Inslallalion: Above diagrams illustraJe five typical 
types of Germicidal installations. Several suggestions for tKe 
various types ore mode in layouts on this page. Fixture units ore 
recommended and shown on page 7. 

How to Arrange: The term used in calculating Germicidal In- 
stallations is "Air-Changes-Per-Hour" meaning the equivalent 
number of displacements-pGr^hour of room-air by fresh-air needed 
to secure a given disposal of the bacteria. 

Air contamination varies usually proportionately to occupancy 
and upon susceptibility of the occupants. The following table 
gives quick estimates in square-foot area per lamps fof bactercidal 
treatment of air under three type room conditions. "A*" Figures 
(in table) give opproximaiely 100 air-changes-per-hour and are 
recommended for private rooms, lecture rooms, etc. *'d'^ figures 
provide about 200 air-changes-per-hour and are suggested for 
wards, laboratories, etc. Type ^'C^' figures render approximately 
300 aif-changes-per-hour and are for infant nurseries, hospital 
baby-wards and operating-rooms. 

LAYOUT TABLE 



igure 



Cellirig 


FLOOR 


AREA 


IN 


SQUARE FEET 


HeigKt 


For 1 5-Waft Unit 




For 


JO-WaM Unit 




A B 


C 




A 


B C 


8' 0" 


120 60 


30 




300 


150 100 


10' 0" 


150 7 5 


40 




375 


185 125 


12' 0" 


180 90 


45 




450 


225 150 


14' 0" 


210 105 


55 


■ 


525 


260 175 



Baby Cubicles: To reduce the spread of cross-Infections in con- 
tagious disease baby-words, many experiments and tests have 
already been conducted and with highly satisfactory results. A 
general floor-plan for on effective installation is shown below 
with further details below. Test results from this type of installation 
show that very few organisms pass from one cubicle to another. 

Six individual cubicles and a charting room are shown. At the 
entrance to eoch cubicle and at the room entrances, 6 1 5-watt 
Germicidal lamp units were installed. See Figure A, above, for 
vertical cross-section of entrances. Partitions were installed above 
each entrance as well as full-side partitions, and all extended to 
the ceiling. Shorter partitions and fewer lamps were less effective. 
The efficiency of the lamps was found satisfactory when no forced 
air-circulation was used or when air was changed 4, 6, or 9 times 
per hour. f\\ the back of the cubicle where the baby*s cot was 
placed, there was such a small amount of ultra-violet that it 
could not be measured. 

An elliptical AL2AK aluminum reflector was used behind 
each lamp- Reflector-housing covered the lamps to a 4" depth; 
sides of the housing (inside) were finished black to prevent emis- 
sion of stray rays. Aperture of housing was but 1 j^" wide to 
prevent burning of the nurses^ skin. "Barrier Type" units are con- 
structed with these identical refinements- 
Specific recommendations for this type installation ore two 
"Barrier Type" units mounted at top and on both sides of each 
entrance- This unit can be mounted horizontally or vertically 
and from their top or sides,- also con be butted end-to-end if 




Figure 4 



Figure 5 



desired. These units are nicely finished for exposed mounting; 
however, can also be mounted behind a recess where desired, 
Infanf Wards: In large areas where numerous healthy babies 
are bedded use "Air-Displacement Table/' For an example, let 
us take a room 30' x 30' with a 12' ceiling-height. From column 
"C" figures in table, we find that 6 30-watt lamps, or 16 1 5-watt 
lamps should be used to effect approximately 300 Air-Changes- 
Per-Hour- Therefore, three centrally located Indirect Units can 
be ceiling-mounted 8' from floor (see Figure 1 above) or six 
Bracket Type units can be mounted on the side-walls, 7 
above floor-level (see Figure 2 above). 

Private Rooms: Use "A" column figures in "Air-Displacemenl 
Table." For on example, let us take a room 12' x 1 5' with a 12 
ceiling. From the table, we find that 1 1 5-watt lamp unit will 
be effective. Two types of the same Brocket Type unit can be 
used — the totally indirect or the direct-indirect. If the direct- 



indirect unit is installed, same should be mounted directly over 
the room-entrance; a vertical "barrier*' screens the entrance and 
outward and upward rays provide an overhead reservoir or 
sterile air. 

Words: Using "B" column figures in table (approx. 200 air- 
changes-per-hour), we find that for a typical ward 25' x 30' 
with a 12' ceiling, there should be installed 8 1 5-watt or 4 30- 
watt lamp units. Several suggestions ore offered. Four Centrally 
Located Indirecfs (12' x 15' spacings) can be suspended from 
the ceiling. Or four Bracket Type units can be mounted on the 
side-walls. Where it is desirable to divide the ward into com- 
partments. Barrier Type units can be used. These, to supplement 
the above suggested units, not to supersede same- 
Operating Rooms: Recent tabulations prove almost entire 
elimination of severe post-operative infections by proper instal- 
lation of Germicidal lamps in the operating room. The wetl- 
balanced instollotion for modern operating rooms is accomplished 
by overhead and floor-level reservoirs of sterile air (provided by 
fixtures "C* and ''D" in Figure 5, above) combined with a down- 
ward barrier (fixtijres "A" in Figure 5) and finolly the direct- 
irradiator (fixture "B" in Figure 5) focused on the seat of the 
operation. 

Fixtures "C" and "D" in Figure 5 are Bracket Types. Unit "D'' 
is mounted in an inverted position. In an 18' x 20' operating 
room with a 12' ceiling, eight Bracket Type units are recom- 
mended; four of them (one on each wall) mounted as "C" in 
Figure 5, T 0" above floor-level. The other four are mounted 
as "D" in Figure 5 (one on each of the four walls) and to be 
30" above the floor. These eight units will provide approximately 
300 air-changes-per-hour (see ''Air-Displacement Table" using 
"C" column figures). These units will provide continual irradiation 
on most of the vertical, on all of the horizontal room surfaces and 
on much of the circulating-air in the room. 

Laboratories: A foremost use of the Germicidal Lamp is in 
the hospital laboratory. Bacteria germs are the very subject of 
work in these areas. To minimize their prevalence in the room 
air-currents, Germicidal lamps are very effective. Below is shown 
a typical laboratory, size 15' x 25' with a 12' ceiling. Use "B" 
figures in ''Air-Displacement Table," Four Bracket Type units, 
one on each wall, can be used; or two on opposite walls of the 
25' length could be used efficiently. 
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Baby Cubicles 



Laboratory 
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GERMICIDAL UNITS 

Germicidal lomps emit the shorler wave-length (2537A) 
of ultra-violet which kill air-carried bacteria. Air-carried 
bacteria results from evaporation of minute droplets ex- 
pelled in respiratory process,- this enables infection to 
ride on the air currents In the room. Ultra-violet reaches 
these germs like "a charge of shot into a flock of birds 
in flight." It is the simplest, most efficient method of kill- 
ing air-corried bacteria, and is limited solely by the 
distribution of the energy in the air and by the distance 
it can travel before being intercepted by a wall. Ozone 
concentration by Germlcidol lamps is within limits de- 
Fined by the American Medical Association, when 
properly Installed. 

Hospital Uses: In the operating room, severe post- 
operative infections con be almost entirely eliminated. 

In wards and in the nursery "vertical barriers" of Germi- 
cidal rays divide large areas into compartments, them- 
selves free of erythema producing radiation, but each 
entirely Isolated bocterlologically on the side, ond with 
an overhead reservoir of sterile air, In hospital labora- 
tories, where bocteria itself is the work involved, workers 
are protected by Germicidal lamp Installations. 

Powerful: Germicidal lamps are very powerful and can 
produce effects similar to sunburn on the skin. Direct 
viewing of the lamp is Irritating to the eyes. Close, direct 
irrodlation on wallpaper and paint will cause bleaching. 
For these reasons, fixture design and mounting arrange- 
ments are an exacting art if best utilization and complete 
comfort are to be gained. 

Maintenance: It is essential to keep lamps and re- 
flectors clean. Slight films of dust or grease materially 

reduce Germicidai output. A regular cleaning 

schedule should be set up. 
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CORRIDORS, STAIRWAYS, ETC. 

In places such as this an illumination of at least 4 foot-condles is sug- 
gested. Enclosing general diffusing or some indirect .nits are most su.tab e 
although small indirect or semi-indirect luminaires may often be used 
advantage in corridors and entrance lobbies. In the case of sta.rways ari 
overhead lighting unit should be provided at each lor^dmg. bmal! wall 
type units at stairways and landings are directly in the line of v.s.on and 
often make it difficult to see the steps clearly. 




NIGHT LIGHTS 

Much thought must be given this subject, tt is not only 
essential to provide good night illumination for all 
main aisles in words and for the private rooms, but 
it is of utmost importance that due core be given to 
proper spacing of the light units to eliminate bod 
contrast and harsh shadows. It is these shadows that 
tend to moke it difficult for the patient to sleep A 
fixture placed flush to the wall, near the floor, under 
the bed or by the head of it, will supply enough 



illumination for the medical attendants to perform 
their duties and is sufficient to prevent stumbling 
around and disturbing the patients during necessary 
night inspections. 





BED LAMPS 

General illumination in the wards is not sufficient for comfortable reoding and so o bed light 
should be provided for each bed. This type of lamp is both practical and inexpensive. It stands 
upright, clamps to a rail or is able to hang. 






EXIT LIGHTS 

Either of these two types of Exit lights are 
recorr.mended for use in Hospital lighting. 
The unit illustrated on the left con be 
mounted at the top, bock, bottom, or 
eifher end. The lettering is block on a red 
bo c kg round. The second unit is a glass 
cube with lettering on three sides. White 
letters on a red background. 
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NOTICE 

With this issue of its Lamp Price List, the Canadian General 
Electric Co. introduces a system of Lamp Ordering Abbreviations 
which it is felt will simplify considerably the ordering of lamps 
and reporting of consignment stocks. We solicit the cooperation 
o{ our customers in using these Lamp Ordering Abbreviations 
wherever possible, as explained under the following caption: 



HOW TO ORDER LAMPS 

Quantity desired of each type of lamp should be specified. 
Lamps should be ordered by the Lamp Ordering Abbreviation 
provided in the schedule for each type. Each abbreviation is 
complete for ordering without any other specifications, except 
that the voltage required must be specified as well. Abbrevia- 
tions which are complete without voltage include Fluorescent 
and Series lamps. 

Further simplification in ordering is possible by grouping 
together item.s having the same required voltage under one 
voltage heading, making it unnecessary to repeat the voltage 
opposite each item. 



1. 



4. 



TRANSPORTATION ALLOWANCE AND CHARGES 

TO AGENTS OR PURCHASERS 

Large Style General Electric Lamps 

Shipments of all lamps listed in price schedule may be made 
to agents' consignment stocks, freight prepaid on exclusive 
shipments of General Electric lamps to all points in Canada. 

On shipments of all lamps listed in price schedules sold and 
billed to purchasers, freight may be prepaid only where such 
shipments consist of not less than one standard package. 

Shipments to purchasers of less than one standard package 
will be made collect. 

When lamps are shipped by express, an allowance equal to 
the total of the freight payable on the same shipment may be 
allowed. 
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Waua 




Finish, Descripiion. elc. 



Lamp 

Ordering 

Abbreviation 

(Excepi VoUs) 



GENERAL ELECTRIC LAMPS FOR 



List 
Price 



Std. 
Qty. 



Rated 

Initial 

Lumens 



Clear 



no, 115 AND 120 VOLT CIRCUITS 



6S6 



7C7 



Clear 

Out. Col. While. ...]..'.'.'.[[]'_ 7C7/W 
^^^ i 7C7/R 



10 



110, 115, 120 



s-n 



lat. 



1K5-H5, 115-120 



15 



M()-1I5. 115-120 
120 (only) 



MO. 115. 120 



S-14 



Med, 



A- 15 

F-in 



T-7 



25 




110^115, 115-120 



A-19 



M*d, 

Cand. 



D.C.Bay 

Cand. 

Int. 



Clear 

LF 

Ins. Col- Red 

Blue 

Green 

Yellow 

Amber-Orange 
FlametinL 

While 

Clear 

LP /./.,[. 

lis. Col, Ked 

Blue 

Green 

Yellow. ...,,, 

Amber-Oranxe. 
Fliime4int . . . _ 
While 



I.F 

Out, Col. FBamtLinL 

Ivory 

White 

I- F. Home Appliance.., 



lOSllN 
lOSllN IF 

mSllN.R 
lOSIlN B 
lOSllN G 

lOSllN.Y 

losim AO 

lOSllN FT 
lOSllN W 
10SI4 
I0S14 IF 
10S14 R 
10S14 R 
10S14 G 
I0S14 Y 
10S14 AO 
10SI4 FT 
10514 W 



Med. 



35A15 
15FC FT 
15FC V 
15FC/W 
15T7 2DC 
I5T7C IF 
15T7N IF 



HS-120 fonlyj F-15 



WO. lis. 12(1 
110-115, 1 15-120 



T-IO 






L F 

Clear Milliy|)e 

Ins. CoL Red 

Blue 

Green 

Ydlow ., 

AmbLT-Oriinire 

Flameunt 

Ivory 

Old Rose 25A 

Out. Col. Red I 25A 

Blue 25A 

Green asA 

Vellow 25A 

.Ambef-Oriiiiiie. 25A 

FlamcUni 

Ivory 

Old Rose 

Daylij^hi Clear. 25a 

Clear, 

Oui- Frosted 

Oul. Col, Flamennt 

Ivory. 

Old Rose , 

While 

Out, Col. While 

Clear Showcase 



F F 

Light I. F. Uerteclor 



25A 

C25A MT 
2SA R 
25A B 
25A G 
25A, Y 
ZSA AO 
25 A FT 
ZSA V 

RO 
OR 
OB 
OG 
OY 
OAO 
OFT 
OV 
ORG 
D 
25F 

25F AF 
25F FT 
25F^V 
25F RO 
25F W 
25Gl8i^ W 
25T6 i 2 
2ST10 
25TI0 IF 
25T10 RFL 



25A 
25A 
25A 



30 



40 



120 tonlyj 



110-115. 115^120 



T-« 





A-19 

A-21 



Disc. 



Med. 



Ins. White Lumibne L30 W 



115-120 fonly) 
1)0. 115. 120 

120 (only) 
110. 115. 120 

115-120 (only) 



G-25 
T-8 

T40 

A-23 



I.F 

Ins. CoL Red 

Blue 

Green 

Yellow 

Amber-Or^nce 



40 A 
40A 
40 A 
40A 
40 A 
40A 



Flameiini. 40A 



R 

B 

C 

Y 

AO 

FT 



Disc. 
Med. 

3 
cont. 

Mtd 



Ivory 40A V 

Old Rose 40A RO 

GuL- CoL White 40C W 

Clear Showcase 40T8 

Ins. White Lumiline i L40 W 

Light I. F. Reflecior | 40TIO RFL 

f.F.:i-Lile ' C40 100 



' J 
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$.20 



.15 

-15 
.15 



.21 

.21 

-28 

.26 

.28 

.26 

.28 

.28 

-26 

.20 

.20 

-27 

.27 

-27 

.27 

.27 

.27 

.27 



.15 
.28 
.28 
.28 
.35 
.40 
,40 



.15 

.30 

.27 

.27 

.27 

.27 

,27 

.27 

,27 

.27 

-27 

.27 

.27 

.27 

-27 

.27 

.27 

.27 

.42 

.22 

.22 

.22 

.22 

.22 

.22 

,40 

.50 

.35 

.40 

.80 



$1.30 



.15 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

-30 

.50 

1.20 

1.20 

.80 

.50 



100 



40 



lUO 



50 



120 



79 



79 



• . . ^ . 



120 



100 



l:^5 



107 



i2(: 



260 
23S 



■ P > . 



17[) 
26tJ 



60 



235 



2.1 



120 



440 



60 
24 

GO 



410 



412 

720 

u:i2 



Max. 
Over-all 
Length 

(Ins.) 



IH 



2J 



2*.i6 



SH 



3 u 



2H 



3"* 



i» 



*H 



3'^ 



171.. 



4', 



iiH 



•' ■'■>:f -^1 



Average 

Centre 

Length 
(Ina.) 



Position 

of 
Burning 



I'l. 



Any 



Any 



rt> 



>.' 



U. 



Any 




2>3 



2^ 



1^ 
1',., 



Any 



2i-i 



Any 



2M 



Any 



2H 



Any 



2'4 



3K 



I 




Waits 



50 

50 
100 
150 



60 



lt>0 



100 
200 
30i» 



150 



200 



30C 



500 



750 



1000 



1500 



Voits 



Bulb 



Base 



Finish, Descriplion, eic. 



Lamp 
Ordering 

Abbreviation 
(Except Volts) 



List 
Price 









Average 




Sld. 


Rated 


Max, 


Light 


Posii 


Pkg. 


Initial 


Overall 


Centre 


of 


Qty. 


Liimens 


Length 


Length 


Burn 






(Ins.) 


(Ins.) 





110-115,115-120 



ILO. 115, 120 



GENERAL ELECTRIC LAMPS FOR 110, 115 AND 120 VOLT 



CIRCUITS (Cont'd.) 



110-115. 115-120 

110, 115. 120 
110-115, 115-120 

120 (only) 



110-115, 115^120 

(only) 
I10-U5, 115-120 



110, 1L5, 120 



lin, 1 W 120 

(only) 
110, \\3, 120 



no. 115. 120 

(only) 
110. 115. 120 



lin. 1 15. 120 

(only) 
110, 115. 120 



110. 115. 120 



110. 115. 120 



no. 115, 120 



A- 19 



PS-25 



A.21 



T-8 



A-23 



PS-SO 



G-30 



PS-25 



PS- 30 



PS-35 



PS-40 



PS-40 



PS-52 



PS^52 



Med. ! I, F_ Rough Service 
; Clear Milltype 
3 
cont, L F- 3-Lite 
Mog. ^ 



Med. 



Disc. 



Med. 



3 
cont. 
Mog, 



Med. 



Mog, 



Mog. 



Mog. 



Mog. 



110, 115, 120 PS'52 , Mog. 




50A/RS 
C50A/MT 

50/lSO 



L F 

CL Traffic Signal... 

Daylight L F 

L F. Bo\vl Reflector, 
Ins. White Lumiline. 



I. P.— 750 hr 



lOCXlhr 

Clear 

Daylight I. F 

L F. Bowl Re/lector. 
L F. Rough Service. 

I. F. Vibralioa 

L F. Neck RcHector 



60A21/3 
60A21/TS 
eOA21 D 
C60A/SB 
L60,W 



I. F. 3-LiLe 



Cle;ir — /50 hr 

I. F. — 750 hr 

Clear— 1000 hr 

1. P. —1000 hr....- 

Daylight Clear 

I. F. Bowl Relleclor 
LF. Neck RcHcLior. 



100A23/2 

100A23/3 

C10OA23 

CIOOA.D 

ClOOA SB 

lOOA RS 

100A23.28 

ClOO/RN 

100/300 



150 /CL 
150 

150PS25 
150PS25 IF 
150 DCL 
150 SB 
C150 RN 



PS- 30 


Med. 


PS 35 




I^S-30 


Med. 



Clear— 750 hr 200 

I. F. — 75,) hr 200 IF 

Clear— 1000 hr 200P530 

i. F. —1000 hr 200PS30 



2S 
29 



Dayli^'lu Cleur 

I. F. Bowl Rene_Mor 
I. F. Neck RcllcoBor 



Clear— 750 hr 

L F. — 750 hr 

Clear— 1000 hr 

1. F. —1000 hr 

Clear— 1000 hr 

I. F. —1000 hr 

Dayli^hL Clear . . . , 
I. F, Bowl Rolled or 
L F. Neck Reflector 



Clear 

1. F 

Daylight Clear 

L F. Bowl Reflecior 



200 D 
200 SBIF 
C200 RN 



300M 
300M IF 
300M 1 
300M/1,1F 
300 

300 IF 
300 D 
300. SBIF 
C300 RN 



500 

500 IF 
SOO D 
SOO SB IF 



Clair - * . i . 

1. F 

I. F. Bowl Rcllector 



750 

750 IF 
750 SB IF 



^'ear iQQQ 

^'^- I 1000 IF 

I. F. Bowl Reflector i looo SB IF 



Clear 
I. F . 



ISOO 
1500 IF 



Finish, DescripUon, c(C. 



*30 
.55 



.15 
-35 
.35 

.30 
1.30 



.20 

.28 
.30 
.45 
-47 
.4» 
.49 
.47 

-75 



.28 
.28 
.38 
.38 
,56 
.63 
.63 



.38 
.38 
.51 
.51 
1.00 
.87 
-87 



,56 

.S3 

,75 

-84 

.75 

.84 

1.55 

1.55 

1.55 



1.33 
1,40 
2.60 
2.40 



4.05 
4.30 

6.65 



4.35 
4,60 
7.00 



6.65 
7-0O 



120 



60 



120 



24 



120 




780 
660 
545 



60 
24 



60 



1520 

1480 

962 

1150 

inoo 




2520 
2400 
1680 



60 



24 



60 



24 



12 



24 



:i560 

:i40<^ 
2:^«o 



5730 
5510 



3650 



9750 
6400 



15.000 



21.000 



32.500 



Lamp 

Ordering 

Abhreviallon 

(Except VoUs) 



GENERAL ELECTR IC INFRARED LAMPS 115-125 VOLTS^ 



List 
Price 



Med, Ski. Infrared— Indystrial (5" L.C.L.) 

Med. SkL. ^ Light LF. Rellecior Infrared-^IndvisLhal '. 

—Heal 

Ctd. Red Bowl Reflector Infrared— Heal t 



Med. Ski. I Clear Infrared— Industrial (5" L.C.L.) 



Light I. F. Reflecior Infrared— Indus)ri:i] 



JWhen closely banked, only sockets standing high temp, should bq used and 
■"Average laboratory life iit excess of :3.r«H] hours, 
tfleal resisting g\ai^ liu!!). 



2S0C3O 
250R40/4 
250 R40 1 
2S0R40 10 

375G30 
375R40 



$1.12 

1.75 
1.55 
3.95 



1.47 
2.10 



reasonable veniilation should be provided. 



3'*^ 



6".tt 



4 "/is 

175i 



6'4i 



8>^ 



6'*w 



81 



IS 



8'. 



V 



HH 



8', 



» 



9H 



9*A 



9H 



ISi.i, 



13'^ 



13V 



H 



Sld. 

Pkg. 

Qty. 



60 
24 



60 
24 



2M 



45^ 



^u 



5', 



9i4 



PJ-s 



B^i 



Max. 
Overall 
Length 

(Ins.) 



7H 

ii*4 



7H 
7U 



An 



3H An; 

2V|i , fi.D. I 
3H *' An: 



An' 



B. I 
An: 

Ver: 
An> 

IJ. I 



An] 



B. I 
All) 

Anj 



E. L 
Ari 



I 



Anj 



B. t 

Afia 



An> 



B. L 



An> 
B- L 



An> 

B. V 

An} 



Pusili 

of 

Burni 



Any 



Ar 



I 



['ij 



■//' ' 



-. -\ r • 



/ 



I 

1 



1 

1 



Anprox. 
Lamp 

Wat is 



Bulb 



M.O-L, 

(Ins.) 



Bas^ 



Color of LiRhi Produced 



Lamp 




Sid, 


Burninii 


Rated 


Ordering 


Ust 


Pkg- 


Hours 


Average 


Abbreviaiion 


Price 


Qty- 


Per St:iri 


Life 



Approx. 

Initial 

Lumens 




GENERAL ELECTRIC GENERAL LINE FLUORESCENT LAMPS+ 




fi 


T-5 


9 


Min. Binin 


4500 While 


F6T5 45W 
F6TS D 
F6T5 W 


31.00 
1.00 
1.00 


24 




■1 


2^0O 




1QS 




Daylight 

:i500 White 

450O White 




25m^ 


186 

210 


s 


T-5 


12 


Min. Bipin 


FSTS 45W 
F8T5 D 

FSTS W 


1.20 
1.20 

1.20 


24 


3 


310 
295 




3500 White 


330 


13 


T-!^ 


l'.l 


Mil. Bi^jin 
Med. Bipin 


450n White 


F13T5 45 W 


K25 


24 


3 


54 B 


14 


T-12 


15 


4oOO White 


F14T12 45W 
F14T12 W 


LOO 
UOO 


24 


3 


2500 4iiC) 




;i5m White 




490 


tis 


T-8 


18 


Med. Bipin 


irM) White 


FISTS 45 W 
FlSTfl D 
FlSTS/W 


.SO 
-80 
.80 


24 


' 


3 
6 

12 


2500 

4000 

r>noo 


■ 
■ 


600 




DavliL^ht , 


5ff5 




35CH) While 




615 


IS 


T 12 


IS 


Med. Bipin 


4.100 While 


F1ST12 45W 
F15T12 D 
F15T12 W 


1-00 

1-00 
1_00 

1.00 
1.00 

1,00 


24 


3 
6 

12 


25m 

4aK5 


670 






540 




3500 White 






6onn 


000 


*20 


T-12 
— . — — ^. — — _ 


24 


Med- Bipin 


4500 While. . , ." -f 


F20T12 45 W 
F20T12 D 

F20T12 W 


24 f :* 


250il 
4000 






Dayliehl . 




ll2 


^:on 




35fKl White 


^120 


J:30 


T 8 


M 


Med. Bipin 


45O0 White, ..,. .^ 

DayliRht , -., 

;^5(X) While 


F30T$ 45W 
F10T8 D 
F30T8 W 


1-00 

1.00 
1-00 

1-30 
1-30 
1-30 
1.65 


24 




3 

6 

12 

■ 

3 

12 


250(J 
400O 
60011 

2r)ix) 

1U(K) 
CiOOO 


■ 


1 LISO 

i:j5a 

M7LJ 


§40 


T-12 


4& 


Med. Bipin 


4500 White 


F40T12 45W 

F40T1Z D 
F40T1Z W 
F40T1Z 45W IS H 


24 


! 2100 




Diiyhffhi 

:&}{) White 

450(1 White— inslanl st;iri— hL^h 

\sm While 


1<>2U 
2:UK> 
2100 

1 


100 


T-17 


m 


Mtjt: f-iipin 


F100T17 4SW 
FIO0T17 D 
F10OT17 W 


3-20 
3-20 
3-20 


12 




'A 

B 

12 


'Amn) 4nrn 






4500^ :t!Kin 




,■^500 While 


li'ion 


r 


4200 



tSofl White (F15TS SW). 50-95 
» - ^ fF20T12 SWj 1.15 

t " " (F30TS SW), . . 1.15 

i " *■ (F40T12 SW) 1.55 



BlutiFl5T8 Bn CrecTi iF15TS Gi and Pink fFlSTS PKk 51-05 

- IF20T1Z Bi, ^ IF20T12 GJ " " (F20T12 PKi 1,25 

- 1 F30T8 B>, " rF30T8 Gi " " (F30TS PK^ 1.25 
" 'F40T12 Bi, " iF40Tl2 Gj " " (F40T12 PK) 1.70 



GoldrF15T8 GOi and ki_-d'FlST3 R) 
" (F20T12 GO* " - <F20T12 Ri 
" [F30T8 COi " " -FaOTS Rl-. 
" (F40T12 GO» ^ - iF40TI2 R' 



$1.20 
1.40 

. 1-40 
1,85 



+ When lamjis are re jiuired for 25 cyi^le fl»[ierati<>n, order should sf» S]>ecify. 



GENERAL ELECTRIC SLIMLINE LAMPS 






24 
.39 / 

.\3S/ 



T-6 



T-6 



42 



ti4 



Single Pin 1500 White I F42T6 45W 



2.2f> 



24 



Sin«k- Pill ir>fX) White 



F64T6 45W 



Z.45 



24 



T-8 



(2S\ 



72 



Sini^lc Pin i.)00 While 



F72T8 45W 



T-8 



96 



Single Pin 4^00 While 



F96T8 45W 



2.80 



3.80 



12 



3 
6 

12 



2.S0O 
4(K)0 
600O 



8H0l 
1320/ 



12 



!370l 

2P:'.n' 

'i:i40i 
225r 



flBOt-l 
1:^050/ 



GENERAL ELECTRIC CIRCLINE LAMPS 



32 



T-IO 



i( 



12 
Qui side 

Diam. 



\ Pan 



;j;^lKJ While FC12T10 W 



2.45 



12 



25^)0 



1600 



GENERAL ELECTRIC GERMICIDAL LAMPS 



15 



30 



T'8 



T-8 



1;^ 



36 



MerL Bipin 



Mecl- Bipin 



C15T8 



6.30 



24 



G30Te 



9.45 



24 



*25(P(^ 
*2500 



* Where Lnrnps arc l>tirned com iiuiously (esscritialiy wiLhout current interruption?, the rated life is 4000 total burning hours- 
^LLG EFLUOKFSCENT AND GERM ICIDAL LAMPS SHOULD BE USED ONLY WITH ALXILIAKV EQUIPMENT 
Pi^nPFH Fl FtJrKlCAL VALUES. LAMPS MAY BE BURNED IN ANY POSITION. 



DESIGNED TO PRODUCH:- 



Walts 



Btilb 



Base 



Finish. Descripi-ion, etc. 



Lam p 

Ordering 

Abbreviation 

(Except VoltsJ 



List 
Price 



Sid. 
PkK. 
Qty 



Max- 

Over-all 
Leniii h 



.Approx- 

Initial 
Zone 

Lumens 



Iniiiai 
Max. 
Beam 
C.P- 



V/C ■ 



GENERAL ELECTRIC PROJECTOR AND REFLECTOR LAMPS- 110, 115 AND 120 VOLTS 

(Lamps may be burned in any position) 



150 




PAR-:iy5 Med. Skt.I Projector S^wt 

^ t Flood 

Med. Lifiht L F- Re!le:ior Spot 
L F. RellL-jior Flood 



R-4t)+ 

+ 



K-40+ 

+ 



McH 



Light L F. Reflector Spot 
L F. Reflector Flood 



150PAR SP 
150PAR FL 
150R SP 
150R FL 



300 R SP 
300 R. FL 



»1.9S 
1.95 
1.35 
1,35 



12 

24 



2.00 
2.00 



24 






990 (0-15=) I 10.500 

1150 (0-30=1 2.=^00 

7tK)(0-l5°) 7.tX)n 

700 C0-30''J L2on 



6H 






:i,o(jo 



J 1 ■ ^r/^f^l^in iincki?is +For satisfactory performance, no accessory e<iui|jmeni should be aitiiched 10, or louch, the ^lass bulb. 
tShould be burned only in i>orteiaiii bULM.ia. ^ m f . 
t4e.i-rv.isun>-^!a.sbulh for ou.dtK^r or mdcH.r u.c. - At <hs.ancc of Ha.eL 

[5] 



■tJ 



■1 



t« 



AT 



/6 



n$ 


i* 


?i" 


\ll 


7« 


i 


IZ 


/'- 


/$o 


.- 



_ » 



I 



A TK^'"-^> ■■-■'- !,'■'■*. ^.-.^-V -" --^ 



- S rf' - 











• 


Lamp 




SLd. 










Finish, 


Ordering 


List 


Pkg 


Watts 


VolU 


Bulb 


Base 


Description, etc. 


Abbreviation 
{Except Volis) 


Price 


Qty. 



Rated 

Initial 
Lument- 





Aver. 




Max. 


Light 


position 


Over-all 


Centre 


of 


Length 


Length 


Burning 


fins.) 


(Ins.) 





100 


110, 115. 120 


T-8 


S.C. Bay 


Clear— CC-2VJil 


100T8/103SC 


$ .75 


24 


1920 


3J^ 


IH 


Base 


150 


no. 115. 120 


T-a 


SC. Bay 


Clear 


I50T8/70 


l.SO 


24 


3300 


35^8 


IH 


Down 
or can 


+ 200 


110. 115. 120 


T-S 

T-10# 


S.C. Bay 

Med. Fref. 




200T8 SC 
200T10P 


l.SS 
2.95 


24 


4700 
4250 


3H 

5H 


2*i» 


be burned 

Willi in 
25 degrees 






+ 300 


LIO. U5, 120 


T-10# 


Med. Pref. 


Clear (opaque end) — 2CC-S ill.. 


300 TlOP 


3.75 


24 


7200 




5H 


2»w 


of 
verlically 


+500 


110, 115, 120 


T^10# 
T-201 


Med, Pref. 




500T10P 
500T20P 


4.90 
3.05 


24 

6 


13200 
12.750 


5U 


2»u 


hase 






down 
without 


+ 750 


110. 115, 120 


T'12# 


Med, Pref, 




750T12P 


S.75 


24 


20,250 


SH 


2% 


materially 
affecting 


+ 1O00 


110, 115, 120 


T-12f? 

f 
T-20^ 


Med, Pref. 
Mog. Prcf. 


Clear (opaque end) — 10 hr, life . 

25hr. life... 
Clear C-13 fil 


1M/T12P 
1M/T12 46 
1M.T20P 


8.40 
8.75 
6.65 


24 

6 


:i2.000 
27.600 
27.000 




2*^ 

3W 


per- 
formance 



+Should be used only in e:iuipment that provides adequate forced cooling. 



#Heat=rcsisting glass bulb. 



# Heat-resisting glass bulb. 



[61 



aRl^RPAT. RT,l?rTT?Tn T.AMPS FOR SPOTLIGHT AND FLOODLIGHT SiLKVlCU. 






100 


110, 115, 120 

r 


P-25 


Med. 
Med. Pref. 






100P25SP 
100P25 PSP 


$1-10 
1.30 


60 


1360 


4M 
5 


3 
2*^ 










250 


110. 115. 120 


G-3C 


Med. 

Med. Pref. 




250C SP 


1.60 
1.60 
1,95 


24 


440O 
3850 
4400 


53^ 


3 

2».16 






Fiood 


250G FL 


Any 






250C PSP 


posi lion 






from 


400 


110, 115, 120 


G-:io 


Med. 
Med, Pref. 




400G SP 
400G PSP 


2.45 
2.80 


24 


8000 


5H 
5% 


3 
2li» 


vertically 






base 






down 


500 


LIO, 115, 120 


G-40 


Mog, 


Flood 




500G FL 


2.95 


12 


8800 


7 ho 


4J-i 


to 
hori- 


lOOO 


110, 115, 120 


G-40# 

# 


Mog. 
Mog, Pref- 


Spot— 41.4" L.C.L 

Flood— 5' J," L.CL 

Spot— 51;" L.C.L 

Spot— 31^6'' L.C.L 


1M/G405P4I, 
IM G40FL 
IM G40SP51, 
IM G40PSP 


7.00 
7.00 
7,00 
7.50 


12 


22.500 - 

19,500 

22.500 


7K( 

8 

8 

8 '.It 




zontal 



GENERAL ELECTRIC LAMPS FOR HIGH VOLTAGE SERVICE 


25 


220 


A-19 


Med. 


I.F i 25A 


% .11 


120 


215 


3'^.^ 


2H 


Any 


50 


220 
285 


A-21 


Med. 


I. F 50A21 

I. F. Mine 50A21 


.22 

.45 


120 


470 
465 


4Kt 


2H 


Any 


100 


220 


A -23 


Med. 


I.F 


100 A 


.33 


60 


1100 


6Mf 


4W 


Any 


200 


220 


PS -30 


Med. 




200 


1 
,70 ^4 


2740 


8W. 


6 


Any 




LP 


200/IF 


.77 




300 


220 


PS-:i5 


Mog. 




300 
300/lF 


1 20 ^^ 


4740 




9Ji 


7 


Any 




L F 


1.23 




500 


220 


PS-40 


Mog. 




500 
500 IF 


1.95 
2.10 


12 


840O 


9M 


7 


Any 




I. F 








750 


220 


PS -.52 


Moff, 




750 


5.50 


6 


13.750 


13'^ 


9H 


Any 






1000 


220 


PS -52 


Mog, 




1000 


5.75 


6 


18,800 


13', ,'6 


9H 


Any 






GENERAL ELECTRIC LAMPS FOR LOW ^ 


/OLTAGE G] 


ENERAL 


LIGHT 


:NG SERVICE 







i 



IS 


6 and 12 


A-17 


Med 


I.F 


ISA 


.40 


120 


190 


3^ 


2M 


Any 






25 


6 and 12 


A-19 


Med. 


I. F 


25A 


-40 


120 


350 


3"^, 


2H 


Any 


50 


6 and 12 


A-21 


Med. 

(^■piVTTM-l 


I.F 

h \ 1*11."' /■•'-r*T\ Tj^ y 1 m ■■t^*-* ■*-( /- 


50A21 


,50 


120 


800 


4"^ 


3H 


Any 



36 


no, 115, 120 


A-21 
A-19 


Med. 


I.F 


Amps. 
0.342 


36A RY 
36A/RYH 


.25 
■77 


120 


365 
375 


4lii 
31*1, 


2^ 
2'« 






Clear Head 


Any 








5& 


no. 115, 120 


A-21 
P-25 


Med. 


I. F 

Clear Head 


0.519 


56A21 
5«P25 


.30 
1.10 


120 
60 


fi20 
555 


4li. 
4?< 


2^i 
2',» 


Any 








94 


no. ns. 120 


P'25 
A -23 


Med. 




0.863 


S4P25 


1.40 


60 


885 


45< 


2'w 








Any 


101 


no. 115. 120 


Med. 


I.F 




101A23 


.5fi 


120 


1150 


61^ 


4»/^ 


Any 


291 


no. 115. 120 


1^-30 


Med. 


Clear 




201PS30 


1.05 


60 


3100 


8'^ 


6 








Any J 


Amps. 
1.0 


30 


A-19 


Med. 


I.F 


1,0 


1A/A19 


.42 


lao 


395 


3"^ 


2H 


-X 






Any 


i.e 


30 


A-21 


Med. 


E.F 


1.6 


K6A/A21 


.50 


120 


705 


4'i. 


2H 


Any 



^■pi^^t^'.y'^/ if:-i-if-l ^u 





FinUh, Ueacnption, etc. 



Lamp 

OrderinK 

Abbreviation 

{Except Vol I a) 



Liat 
Price 



15 



30 and tiO 
34 



^^^^^^^^^^f^rmciAUPs FOR TKAm, locomotive 



Std. 
Pkg. 

Qty. 



Rated 

Initial 



Max. 
Over-all 

Length 
(Ina.) 



Aver, 

Light 

Centre 

Length 

(Ins.) 



Position 

of 
Burning 



25 



50 



100 



2S0 



30 and 6,T 



30 and 60 

30 and 6<) 
32 



A-l< 
S-U 



A- 19 
A-21 

A-23 

A.21 



Mud. 



32 



P-23 



Med. 



Med, 



Med. 

Med. 



I. F 
LF, 



AND COUNTRV HOME SERVICE 



I. F 



I. F 



Med. 



I.F 

Clear Loco He;id 



Clear Loco Htad 



100 



240 



420 



12 



12 



12 



500 , 110, US. 120 



1000 



1500 



3000 



A-19 



GENERAL ELECTRIC LAMPS FOR AVIATION SERVICE 



tSA 

15S14/JF 


-27 
.26 


120 


- 1 I . , 


3H 
3H 


2H 


Any 


25 A 


.28 


120 




3"k 


2H 


Any 


50A21 


.26 


120 




4"Vfi 


3H 


Any 


100A 
J0OA21.3 


.4« 
1.25 


60 


- - . . . 


6% 
4T^ 


4% 
3 


Any 
BDloH 


250P25 


1.95 


60 




4H 


3 


BD toH 



Med, Pref. 



A.19t 



G-25t 



T-20 



Med, Prel 



Clear Headlight 



Clear Headli^hi 



Mog. Pref, 



Clear Headlight 



30 I T-aot 

110. 115. 120 



32 



32 



T-24t 



T-32t 



5000 



lOOOQ 



HO. 115. 120 



110. 115, 120 



Mog. Pref. Clear yVirway Beacon 



10GA19 



240A19 



420G25P 



Mog. Bip. I Clear Airway Beacon 



Mog. Bip. 



Clear Airport Floodlight 



500720,24 



2.40 



5.9S 



12 



12 



7.00 



2200 



575U 



12 



4.S5 



IM T20BP 
IM/T20BP 



Mog. Bip. 



T-64f f \tog. Bip. 



Clear Airport Floodlight 



Clear Airpo.'i Floodlight 



G-96t 



Mo^. Bip. 



fHeat -resisting glass tmlb_ 



Clear Airport Floodlight 



150OT24 



3M/T32 



SM T64 I 



lOM G9€ 2 



9.10 
S.50 



19.50 



31-00 



32.00 



91,00 



6 
6 



4H 



4U 



10,500 



9000 



25.500 



42,000 



S% 



9J5 



9H 



tOH 



88.500 



164,000 



14 



13?-; 



ys 



325,000 



173^ 




Rated 

Inittai 

l.umens 



Amperes 



Bulb 



Base 



Descnption 



Lamp 

Ordering 
Abbreviation 



List 
Price 



Std. 

Pkg. 
Qty. 



Aver, 
Volts 



Majc. 



GENERAL ELECTRIC LAMPS FOR STREET SERIES SERVICE-CLEAR BULB 



600 

8O0 

1000 

1500 



6.S 



PS-25 



2500 



4000 



€000 



6.6 


6.6 


6.6 


6.6 



PS-25 



6.6 
15 



PS-25 



Mog. 



PS-25 



PS-25 
PS-35 



Mog. 

Mog 

Mog. 



600 6& 



600 66 



IM 66 



i -63 



.63 



60 



60 



6.7 



8.2 



,56 



1300 66 



,84 



60 



60 



9.S 



13.9 



2500 66PS25 
2500 66 



1.10 
1.10 



20 



6.6 

20 



PS'35 
PS-40 

p<;-.7s 

PS-40 
l'r>-4U 



Mog, 



Short--B:ise Up,. . 
• — " Down 



4M 66 
4M/15BU 
4M 15BD 



T-ong— • Up 4M I5PS40BU 



10000 



15000 



20 




25000 



20 



Mog. 



' — - Hown 

Short— - Up.., 

" — - Down 

I^ng^ *■ Up..- 

■ — " Down, 



PS-40 



20 



PS-40 



Mo^ 



PS^52 



Mog. 



Short — Base Up, . _ 
- — - Down 

Long^ " Up... 
■* — " Down 



4M/I5PS40BD 

4M 20BU 

4M 20BD 
4M.20PS40BU 
4M 20PS40BD 



Short — Base Up. . . 

" — - Down 
Long — " Up... 

- — •* Down 



6M 66 
6M 20BU 
6M 20BD 
6M 20BU I 
6.Vr 20BD I 



1.30 

1.45 
1.45 
2.45 
2.45 
2.15 
2.15 
2.45 
2.45 



60 
24 



22.0 



7H 



7^ 



7H 



7H 



24 

12 
24 
12 



3a. 5 
14.9 



Mog. 



Short — Base Up. . . 

" — - Down 
Long— " Up... 

-i — - Down 



Long — Base Up. . . 
" " —Down 



lOM 20BU 
10M/20BD 
lOM 20BU/1 
lOlM 20BD 1 



1.90 
2.00 
2.00 
3.15 
3.15 



15M 20BU 
1SM/20BD 
15M/20BU/1 
ISM 20BD/1 



2.60 
2.60 
4.10 
4.10 



12 



10.6 



7H 

9H 



9H 
12H 



12 



50.2 
15.8 



2SM/20BU 
25M/20BD 



3.55 
3. 55 

5.00 
5.00 



6-70 
T.40 



26.3 



9H 



12^-6 



95i 

12% 



12 



38. 5 



62.2 



9!i 



13Hi 



IJi 



IH 



BD toH 



BD toH 



Vli, 



3'^( 



BDto H 



BD 



BD 



SH 



^H 



10 



Aver. 
Light 



Over-all Centre 

Length , Length 
(Ins,) (Ins.) 



5H 



SH 



5H 



5J^ 



7 



9H 
7 

8k 



&i4 



7 

6^ 

9H 
8Ji 



7 
6H 

8 '4 



9H 
8K 



BD 



BD 



BD 



BD 



Position 

of 
Burning 



Any 



Anv 



Any 



Any 



Any 
Any 



Any 
B.U. 
B.D, 
B.U. 
BD. 
B.U, 
B.D. 
B.U. 
B.D. 



Any 
B.U. 
B.D. 

B.U. 
B.D, 



B.U. 
B.D. 
B.U. 
B.D. 



B.U 
B.D. 
B_U. 
B.D- 



B-U. 
B.D. 



^I 



[71 



^ K'i 



Bulb Designations 

Some of the most common bulb shapes are shown below. The letter in the bulb designation ^^^^^*^^ 
the shape, and the figure its approximate diameter in eighths of on inch. Thus, a G-25 bulb IS 
a globular or round bulb, 25/8 or 3K inches in diameter; 




Cande^ 



Inter- Medium 
mediatd 



Ad- 
medium 



Mogul 



Filament Forms 

Some of the commonly used filament forms and usual burning positions of each are shown below. 
The filament form and method of support determines the burning position. The letter "S" preceeding 
the number denotes a ^'Straight" filament, the letter ^^C" a ''Coiled" filament. Thus, a CC-13 
filament is a filament of No. 13 form, made with coiled-coiled wire. A C-13 filament is commonly 
called a 'monoplane" and a C-13D a ''biplane." A C-5 is known as a ''cluster" type; 





C-1 
Any 






C-2 

Rounded 
Any 





C-6 C-€ 

Ba«o Down Any 






C-7 
Base Up 



C-7 
Ba&e Down 



C-7A 
Any 







C-8 
Ba» Down 








C-13 
Ba»a Down 



C-13B C-1 3D 

BaM Down Bau Down 







C-22 

Any 



I** — ^ *■» 
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NORTHERN ELECTRIC • A NATIONAL ELECTRIC SERVICE 




INSIDE FROSTED GENERAL SERVICE 

Inside frosted lamps are suitable ior about 90% of all home 
uses and for many commercial applications. Because they 
diffuse the light without loss of efficiency, these lamps are 
preferable for general lighting. They should always be shielded 
from direct observation by the eye with suitable shades or 
glassware. Inside frosted lamps are available in the following 
sizes, 15. 25. 40, 60, 100, 150, 200, 300, 500. 750, 1000 and 
1500 watts. The 75 and 250 watt sizes have been temporarily 
discontinuGd- 




CLEAR LAMPS GENERAL SERVICE 

Clear lamps are employed in fixtures where a point Ught 
source is required, such as in prismatic glassware or in silvered 
mirrored glass reflectors used for store window lighting, or in 
certain types of floodlights. They are used where accurate 
light control is essential. 

Many people are under the mistaken impression that clear 
lamps give more light than inside frosted. This is erroneous. 
Clear lamps are available in (left to right) 100, 150, 200 watt 
medium base and in 300, 500, 750, 1000 watt moguJ base. 
The 250 watt medium base lamp is temporarily discontinued. 

White bowl lamps, formerly used in many industrial fixtures, 
are temporarily discontinued under authority of the W.P,T.B. 
Administrator's order. Bowl reflector lamps are effective sub- 
stitutes for these lamps. 




MISCELLANEOUS LAMPS 

Most of the lamps illustrated above are obtainable. They 
include from left to right the 6 watt candelabra base lamp ior 
pilot lights, the 7 watt C7 lamp for night hghts, the 10 watt 
intermediate base for general indicator and sign use. They 
can be suppUed in clear I.F. and in inside white, blue, green 
and red colours. The 10 watt S14 medium base sign lamp is 
available in clear, IT., daylight clear and in inside blue, green 
and red color. The 25 watt A19 coloured lamp is only available 
in inside, blue, green and red colours. The 40 watt A21 coloured 
lamps and the 25 watt A19 clear sign lamp are temporarily 
discontinued. 




ROUCH SERVICE AND MILL TYPE LAMPS 

Rough service lamps {at left) are used where the lamp will 

be subject to bumps and other shocks, as in extension cord 
service. They are avaUable in 50 and 100 watt sizes. 

Shewn nest is the clear mill type lamp designed loi use with 
high speed machinery and other locations where vibrations 
would cause general service lamps to fail. These lamps are 
not recommended ior general Hghting since the number ot 
filament supports required to give them special vibration 
resistant qualities lowers their efficiency. Clear mill type lamps 
are available in 50 watt size only. The 25 watt size is tem- 
porarily discontinued, 

SUNLAMPS 

The S type sunlamps emit ultra-violet rays similar to those 
of the sun and produce tanning. While these lamps have 
proved very beneficial in toning up the body as would tanning 
in the sun, they are not a cure-all or a substitution for cod Uver 
oil and vitamins when ordered by a doctor. 




DAYLIGHT LAMPS 

Daylight lamps are ideal where a degree of color correction 
is required, Dayhght lamps do not give a true daylight color, 
they only remove a percentage of the red light associated with 
incandescent lamps. The only way true (north sky) daylight 
can be obtained is with daylight Fluorescent lamps. Daylight 
lamps are available {left to right) in 60 and 100 watt sizes in 
inside frosted, daylight and in 150, 200, 300 and 500 watt sizes 
in clear daylight. 







3-UCHT LAMPS BIPOST LAMPS 

*u ^ol?r^*-.tf^^^ ^^^ employed in floor lamps for home use and 
the 200 300 500 in fixtures for special commercial applications. 
! lii?"^!^^ *^° ^'^^^ ^^^ available (left to right) 50 100 150 
and 100 200 300 watt. The 200,300 500 watt size (at rigM) 
IS temporarily discontinued. 

Medium Bipost lamps are used in certain small sized, high 

^crf^^^J "^i^^^^ commercial fixtures and are available in 50J 
750 and 1000 watt sizes. 



C»^^f,.^^'*"",'^r-.*'"*'* °" irJormation furxiiaKed by the 
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NECK REFLECTING LAMPS 

Neck reflecting lamps are applied where it is impractical 
to install standard reflectors or where the installation is ot such 
a temporary nature that it would be uneconomical to purchase 
reflecting equipment. The use of neck reflecting lamps in 
locations where it is practical to use reflectors is not recom- 
mended since the higher cost of the lamp, over standard service 
types, makes their use rather expensive.. These lamps are avail- 
able in 60, 100, ISO, 200, 300, 500, 750 and 1000 watt sizes. 
The 40 watt size has been temporarily discontinued. 




BOWL REFLECTOR LAMPS 

Bowl reflector lamps were originally designed for use with 

shallow indirect fixtures and in certain industrial units. Today, 
in addition to these functions, bowl reflector lamps Bnd many 
appUcations where an indirect source of light is required. 
They are available in 60, 100, 150, 200, 300, 500, 750 and 
1000 watt sizes with inside frosted necks. The 25, 40 and 75 
watt sizes have been temporarily discontinued as have all 
wattages with clear glass necks. 




PHOTOFLOOS LAMPS 

Photoflood lamps are used for taking indoor photographs. 
Although they have a very short life, varying from two to ten 
hours, these lamps are very popular with the amateur photo- 
aracher They come in four sizes and are known as, from left 
fo r!qht No 1, No. 2, No. 4 and No. R2 reflector photoflood, 
,=tor^ ;,t'?RO 500 1000 and 500 watts respectively. 
'"photl%« ia^ps, s,milar m s..e to the pho.oflcods but 
finished with a heavy insidG white coahng are used in pro- 
ces^^^^^^^^ ^^^ profession^ photogiaphs. 




PROJECTION LAMPS 

Projection lamps are employed in motioa picture machines, 
stereopticons and filmslide projectors as well as in many instru- 
ments. When ordering these lamps, a number of points should 
be specified. For instance, bulb size, bulb shape (usually 
tubular), type of base, filament shape, voltage and watts or 
ampere. A guide to these ordering points will be found at the 
beginning of the Nor-Lectxic Bulletin L-l-L 




SPOTLIGHT LAMPS 

Spotlight lam.ps are used in equipment designed for their 
characteristics and when ordering these lamps information 
similar to that required for projection lamps is usually necessary. 




FLOODLIGHT LAMPS 

Floodlight lamps are used in equipment designed for their 
characteristics and when ordering these lamps information 
similar to that required for projection lamps is usually necessary. 




PHOTOFLASH LAMPS 

Photoflash lamps are excellent for indoor and outdoor photo- 
graphy where it would be inconvenient to set up regular 
photographic lighting equipment. They come in a number of 
sizes as illustrated above. At the present time most of the pro- 
duction facihties for these lamps are engaged in filling the needs 
of military and newspaper photographers. They will again be 
available in quantity after the war. 
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PROJECTOR AND REFLECTOR SPOTLIGHTS 

Projector and reflector spotlights fmd application where it 
would not be economical to use standard spotlight and floodliqht 
equipment. The R40 type of lamp is the least expensive of the 
two but has the disadvantage of relatively poor light control 
and it is also subject to cracking when used out-of-doors. The 
PAR38 lamps are made of hard cast glass. The lens section is 
optically designed to give accurate light control and the whole 
lamp will stand exposure to a wide range of temperature and 
moisture conditions. These lamps are recommended for all out- 
door uses and where accurate light control is an important 
factor. The R40 lamps (left) are Qvailable in 150, 200 and 300 
watt sizes and in both spotlight and floodlight distributions. The 
150 watt projector spot is shown in center and th-e 150 projector 
flood at right. 





DRYING AND HEAT LAMPS 

Drying lamps are primarily designed ior drying paints and 
varnishes of the synthetic type. However, their use has been 
extended to a wide variety of heat applications such as expand* 
ing piston rings, drying glue, etc. The 250 watt reflector type 
illustrated is the most popular for making paint repairs to auto- 
mobiles or iurniture in local garages and shops. Drying lamps 
are also employed to provide heat for brooders and for other heat 
applications around the farm. Clear drying lamps of 250, 400, 
300 and 1000 watt sizes are made for use in suitable reflectors 
and are the type most generally used in industry. The 250 watt 
reflector heat lamp is designed for infra-red therapy. 




DECORATIVE LAMPS 

All decorative lamps have been classified by the W.P_T-B, 
as non-essential. These lamps are temporarily discontinued: 
15W FIG, 15 and 25 watt F15, 25 watt G18li> and the 25 and 
40 watt G25 decorative lamps. 



SHOWCASE AND LUMILINE LAMPS 

These lamps are tubular in skape and are designed *or/lse 
in restricted locations such as in showcases. Because ot their 
long thin filament, they will not resist shocks. Left to nght, 
T6i^ intermediate base lamp; 24-watt TIO medium base lamp. 
The 40 watt T8 medium base lamp. The 25 and 50 watt T8 lamps 
are temporarily discontinued, 

LUMILINE LAMPS 

Coloured lumiline lamps have been temporarily discontinued. 
While iumiline lamps, in clear and white, are shown in our 
price Usts, deliveries are uncertain. Lumiline lamps are made 
in three sizes— 30 and 60 watt 18 inches long and in the 40 watt 
size 12 inches long. 




FLUORESCENT LAMPS 

These lamps are made in 4 watt, 6, 8, 14, 15, 20, 30, 40, 65 
and 100 watt sizes, varying in length from 6 inches to 5 leet. 
At present Fluorescent lamps are available only in white and 
daylight colours as the soft white, blue, green, pink, red and 
gold colours have been temporarily discontinued. The 4, 6, 20, 
30 and 40 watt sizes are available also in a 360BL (Black 
Light) colour for fluorescing minerals, inks, etc. 




GERMICIDAL LAMPS 

A special tubular lamp which resembles the Fluorescent in 
size and shape, but which uses a clear quartz glass, has the 
power to kill fungi and many air-carried germs. This lamp, 
known as the germicidal lamp, is finding rapid public acceptance 
and at present is being used in public places such as schools, 
hospitals, pubUc halls and in many manufacturing plants 
handling food. In the near future it will probably be found in 
the home. The common sizes of Germicidal lamps are the 8 
15 and 30 watt sizes. 
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PHOTO LAMPS 



'. 
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THE MIGHTY >IIDGET 



Two duzL-n of these "luighU" midgets" can be ajiiwnient]>' carried in an 
overcoat ptjcket. 

AMth Uicir d\"e protected inlcrnal and external laecjuer safet\ jacket iher^e 
sturdy egg-shaped pliot(.)ria^^h lamps set a new high in safet\- }et develop plenty 

of light to get pictures in its RpHt-second Hash. 

The bayonet base not only permits bulb changes in a jifi}' but also accurately 
focuses lamp in its reflector. 
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G-E PHOTOFIASH LAMPS FOR BLACK-AND-WHITE PHOTOGRAPHY 



G-E MIDGET PHOTOFLASH BULBS 

For dependable uniform timing, consistent light output, con- 
vcnienct' of carrying and handling, positive contact and rugged 
construction, luw-cost C;. R, Midgets give the amateur and pro- 
fessional photogra])hcr the utmost in flash value. 

There's a Midget PhotoHasli lamp for every picture purpose— for 
black-and-white, color and focal plane use. Users say G. b. 
Midgets can get 95 per cent of all pictures. 

Included in these lamps are the Speed Midget SM, which reaches 
peak light in 5 milliseconds— four times faster than other phptO' 
flash lamps; the G. E. No. 5, excellent for all-around Hash 
pictures, and giving precise, split-second performance, and the 
No 6 Photoflash lamps designed for high shutter speed syn- 
chronization with all focal plane shutters except those requinng 
the ultra-long peak of the G. E. No. 31 lamp. 

G-E PHOTOFLASH LAMPS FOR 



SCREW BASE LAMPS 

Which photoBash lamp to use from this group '^-^J J-^-l;^ 
bv comparing the important features of each lamp. Screw base 
X :rh l^nps arelr average reflectors f-.ushed ..t syr. 
chroni/ers and for stuHio reRectors. Lamps No. U and 22 arc 
Jir^M r and m,y be used interchangeably with any synchron,.er 
r.o hit .he 20 millisecond peak. Thus, two bulb sl^e. and two 
:,egrees of light are available for use in such screw base equ.p- 
ments. 

Lamp No. .51 is made for focal plane synchronization only^ Lamp 
^o, 50 is for use in covering large areas-peaks at 30 m. - 
seconds and may be used in any synchronizer set for 20 m>lh- 
second lamp, at slow shutter speeds (1/25 - 1/10 -etc.J 

3ETWESN-THE-LENS SHUTTERS 




SYNCHRO-PRESS NO- 5 
B*11 Bulb, S.C Bay. Base 

Excelk.Tit for all-arcjund 

pictures in proper reflec- 

■ tors. Precise, uniform, 

split-second Hash, ideal 

for synchronized use with 
l)t'tw'ccn-thi'-lt-"ns shutters. 

Ha>onnft base permits 
(|aick changr, holds bulb 
tight in accurals position- 
Adapters fit it to present 
equipnuiit. For battery 
Hashing' only. 




3YNCHRO-PR"^5 NO 11 
A-15 Bulb, Medt-Ti Screw Base 

Thr -nachro-Pres'^ No- 
11 : - a general purpose 
lamp lor accurate svn- 
chron:/ lion, as wi^ll as 
open ash shots. !or 
press I'ld amateur use, 
with I I L wecn-the-lens 
shutter- An cxcelh-nt 
conibiniiion of compact- 
ness and Hght power. 




SYNCHRO-PRESS NO, 22 
A-19 Bulb, Medium Screw Base 

A general purpose 
lamp of greater pow- 
er than the No. 11 
for open shots, and 
for accurate syn- 
chronizers. It has a 
medium broad peak 
to allow for errors 
in s> nchronizationn 
For use with front- 
shutter cameras, the 
lamp provide? plen- 
ty of peak light for 
extra coverage and 
high-speed shots. 
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G-E PHOTOFLASH LAMPS FOR 
SPECIAL PURPOSES 




SPEED MIDGET SM 
B-11 Bulb, S.C, Bay. Base 



G-E PHOTOFLASH LAMPS FOR 
FOCAL PLANE SHUTTERS 

FOCAL PLANE NO. 6 
B 11 Bulb, S.C Bay. Base 







PHOTOFLASH NO. 50 

A-21 Bulb;^ MecJrum Screw 
Base 

Great light intensit\" in com- 
pact bulb sixe, to cover large 
areas and for exposure at 
small lens aperture. Provides 
ample light on subject during 
full time shutter is open. 30 
millisi-eond pink ^ynrhro- 
iii/i':^.i1 l/iS second, Operalr^^ 
on i lo li3 vt^lls direrl or 
alternating current. 



A quick llaslu For all-around 
ncardistance pictures, in prop- 
er reflectors. Stops action on 
"open" flash about as effec- 
tively as a 1/2001 h second 
shutter setting. Synchroniza- 
tion IS simple, accurate and 
p<isilive, willi special syn- 
chronizer^. ]"or ban*'r>' Uasli- 
ing only. 



l-\*'' hii:h-shutLer speed t^vn- 
chronizalion with the majur- 
it\* of focal plane shutters. 
This irnludes most cameras 
upto.Vt \4^4. Bayonet base 
for quick handling, stture 
contat:t. Midget size and con- 
veniint. Kspt^t^ially efVrc-live 
in concenlraliiig relied ors. 
For battery Hashing only. 



FOCAL PLANE NO. 31 

A-21 Bulb, Medium Screw 
Base 

For high-shutter speed syn- 
chroni/;atiua with focul plane 
shutters for those cameras re- 
c|uinng a lamp of longer Hash 
duration than is provided by 
the No. 6. This lamp provides 
ampK- Sight on the subj<ct 
durinj^ L he full linie the sluH - 
Ur is open, l-or baller> Hash- 
ing only- 










I 



^ ^--71 'ff"- 




m 



NORTHERN ELECTRIC • A NATIONAL ELECTRICAL SERVICE 




3 BID 



3 



^ 



G-E PHOTOFLOOD AND PHOTOrLOOD REFLECTOR LAMPS 



















PHOTOFLOOD 
Nos. 1^ Bl 

Sniiu- size as a stantlard 
lOO-watt lighting lamp, 
drawing 250 watts at 115 
volts (2.2 amperes), yet 
photographically equal 
to as much as 750 watts 
in standard lighting 
lamps. As many as six 
No. 1 Photoflood lamps 
ma\ he safeh" ust'd on 
one rt'gular house light- 
ing circuit. Rated lift': ^ 
hours at 115 volts. 



PHOTOFLOOD 
Nos. 2, B2 

Same size as a standard 
150-watt lighting lamp, 
drawing; 500 watts at 115 
volts (4,4 amperes), yet 
photographically equal 
to as much as 1500 watts 
In standard lighting 
lamps. Three Phototlood 
lamps No. 2 ma\' be 
safely used on one reg- 
ular house Hi:; h ting cir- 
cuit. Rated life: hourj 
at 115 volts. 



PHOTOFLOOD 
Nos. 4, B4 

Sana- size and shape as 
the regular 300-watt 
gen;_'ral service lamp 
with mogul screw base. 
Draws 8.7 amperes at 
1 15 volts. Easily 2Ji 
limes as effective photo- 
t;raphicalh' as the reg- 
ular 1000-watt lamp. 
Rated life: 10 hour^ At 
\ 15 volts. 



Reflector Photospot 

No. RSP2 

The RSP2— identical in 

size, shape, wattage, life 
and color temperature 
with the RFL2^s idea! 
f<Dr hi^^hlightlng. hack- 
lighting and edgelight- 
ing. Its light has been 
squeezed into a beam of 
appro>cimatcl\' 20"" — re- 
sulting in a punch of 
light more than ?^e\'en 
times Eiiore powerful 
than that of the RFL2. 



Reflector Photoflood 
No. RFL2 

Gives a smooth 60-de- 
grce controlled beam. 

Has built-in reflector. 
Draws 500 watts at 115 
volts (4.4 amperes), yet 
photographically equal 
to 1500 watts in stand- 
ard lightin)^ lamp^ in 
good reflectors. Three 
ma>" be safely used on 
one regular house light- 
ing circuit. Rated life: 
6 hours at 115 volts. 



G-E PHOTO ENLARGER LAMPS 

No. 1 11— A small, whitf-bulb, high-efficiency lamp witli bayonet 
base. For ii?e in some miniature enlargers. The smooth uliiLe 
glass provides c.\cc!ient diffusion, gives even disiribution of 
light. Will not discolor or become scratched. Approximate 
Willis; 75. 

No. 211-212-21-i -HiKh-elViciciicy, while-buih l.unps. Excellent 
dilTusion and lijibt distribution. 

No. 211 is 7.S watts, No, 212 is 130 walls .uul .No. 213, 250 
watts -fphotollood type— 3-hour life ;ippro\ini;iuO. 

Three-Lile. .SO- 1 IJO- 130 w.ilts— The ihree-liie yive-s low w.iUat;L- 
illld ligln b^r srl-up an<l fncusin^;-niore il^hl fnr exposure. 
Uc(|iiires special suiicli an<3 socket. 



G-E BLUE FILTER PHOTOFLASH LAMPS 

No. 5B^Same construction as Synchro-Press No. 5, \vith blue 
filter coating for correct reproduction with daylight type color 
film. An excellent lamp as the sole source of illumination for 
daylight film without filter or to supplement daylight in outdoor 
color shots. Like all mi<l^^a^t lamps, the No. 51i should be used 
in rellectors especlalh <lesi^tied for lani[)s having the small size 

(H-ill bulb. 

No- 22H — No- IIW is a lamp of the same general characteristics 
as No, 22 with a blue filter coating carefully matched to the 
color characteristics of dayliy:ht color emulsions. I)esigned to 
solve the j)roblem of pro\-iclin^ supplemcntar\' lUish dlumination 
for daylight color shots, the lanif) has also been found excellent 
as the sole source nf li:^lu with Daylitiht Type films. Mas medium 

screw base. 

No. 50n — Possesses great light intensity in compact bulb si?.c — 
has same general characteristics as No. 50. but with a blue filter 
coaling carefulK' matched to the color characteristics of daylight 
color emulsions. Has ,^0 millisecond peak, synchronises at 1/25 
second. Operates nn ?* to 125 volts direct or altcriiatiag current. 
Mas medium screw base. 
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Lamp 
No. 



SM 

5 

5B 

5RJ 

6 

11 

22 

22B 

22 R J 

31 

50 

50 li 



PHOTOFLASH— Clear Inside and Clear or Colored Outside Laquered Bulb. 



Bulb 



B-U 
B-11 
B-11 
B-11 
B-U 
A-15 
A- 19 
A-19 
A- 19 
A-21 
A-21 
A-21 



Base 



S.C. Bay 
S.C. Bay 
S.C. Bay 
S.C. Bav 
S.C. Bay 
Med. 
Med. 
Med. 
Med. 
Med. 
Med. 
Med. 



Vciltage 
Range for 

Operation 



3t 

3t 
3- 

3 

3 

3 

3-125* 
3-125* 
3-125* 

3t 
3-125* 

3-125* 



M. 0. L. 


Std. 


(in.) 


Pkg. 
Qty. 




2-^ 


120 


2-H 


20 


2-H 


20 


1~% 


120 


2-H 


120 


4 


120 


5 


120 


5 


120 


5 


120 


5-3^ 


60 


5-H 


f)0 


5-H 


60 



Ratc-d 

Lumen 
Seconrls 



Rated 

Peak 

Lumens 



In Thousands 



41^-5 
17-19 
7-8 

10-18 " 
30-35 
70-75 
28-32 

80-90 ' 
110-U5 

45-55 



1000 

1300 

550 

700 
2500 
4300 
1800 

1500 
6000 
2500 



Approx. 

Time 

To Peak 



.Appro.v. 

Flash 
Duration 
at Yi Peak 



1 n Seconds 



005 
020 
020 
020 

020 
020 
020 
020 

0.10 
030 



005 
012 
012 

012 
030 
009 
015 

015 
015 
053 
013 
013 



Approx- 
Mean Col. 
Temp. 

("KclvinJ 



3300 

3800 

6000 

Infrared 

3800 

3800 

3800 

6000 

Infrared 

•3800 

3800 

6000 



Recom- 
mended 
Type Film 



Fast 

Any 

Day. Col. 

infrared 

Fast 

Any 

Any 

Day. Col. 

Infrared 

Fast 

Any 

Da V. Col. 



For Synclirouization 
with Indicated Type 
Siiuttefd 



Between-the-Leiis 
Between-the-Lens 
Between-the-Lcns 
Between-the-Lens 

Focal Plane 

Between-lhe-Lens 

Between-the-Lens 

Between-the-Lens 

Between-the-Lens 

Focal Plane 
Between-the-Lens" 

Between-the-Lens 



PHOTOFLOOD— Inside Frosted Bulb 



Abbreviation 


liiiib 


Ba^o 


Nominal 
\'oUagc 


^^o.L. 

(in.) 


Sid. 
PkK. 

U-s- 


Rated 
Lumens 
at 115V 


Approx, 
Watts 
at 115V 


Approx. 

Mean Col. 
Tfinp. (°Kelvin) 


Approx. 
Hours Life 
at 115V 


PH/l 
'H/2 
PH/I<FI,2 

PH/kSl'2 
PH/4 


A-21 
*.S-25 

-:-+0A 

<-4-0A 
PS^35 


Med. 
Med. 

M<-< . 
Vlc< . 
Moj:. 


115-120 
I 5-120 
115-120 
1 5-120 
lI.S-120 


4-15/10 
6-15/16 

f).'2 

9-K 


60 
24 


8650 
17000 

® 

® 
33500 


250 
500 
500 
500 
1000 


3400 
3400 
3400 
3400 
3400 


3 
6 
6 
6 
10 



PHOTOFLOOD— Inside Frosted Daylight Bulb 



'H/Bl 


A-21 


Med. 


115-120 


4-15/16 


60 


5600 


PH/B2 


PS-25 


Med. 


115-120 


f>-15/16 


24 


IIOOO 


PH/ 34 


l'S-35 


Mog. 


115-120 


9-H 


24 


21800 



250 

500 

lOOQ 



4800 u 
4800 n 
4800 n 



3 
6 

10 




PHOTOGRAPHIC ENLARGER— White (Ceramic Coated) Bulb 



















L.C.L. 




















(in.) 




i'H/50/150 


A -2 


3 Con I. 

Med. 

S.C. Ba\ 


115-125 


4-15/16 


60 


■ « J ■ 


50/100/150 


3-3^ 


100 


PH/llH- 


s-u 


115-125 


2-H 


100 


1125 


75 


1-i^ 


25 


PH/211 


A-21 


Med. 


115-125 


4-15/16 


00 


1300 


75 


3-3's 


100 


PH/212 


A-21 


Med. 


115-125 


4-15/16 


00 


3100 


150 


3-iy 


100 


PH/213 


A-21 


Med. 


1 15-125 


4-15/16 


60 


8000 


250 


3-k 


3 


PH/301 


PS-30 


Med. 


115-125 


8-3/10 


24 


6700 


300 


6 


100 


'H/302 


PS-30 


Met . 


1 15-1 1':^ 


8-3/16 


24 


11600 


500 





100 


PH/303 


PS-30 


Med, 


115-125 


8-3/16 


24 


15800 


500 


6 


6 



+ Burning posuion— ba&e down to horizontal. Ba^t- pins in plane of fil. Use only in equipment that provides adequate ventilation, 

A Outj:idc opaquic neck coated. 

D Intended to supplement dayiitrht. 

® Max, beam C.P. 6500— beam spread to 50Tc of max. beam C.P. ie 80''-'90^ 

® Max. beam C.P. 50,000— beam spru^ad lo 50% of max. beam C.P. is 15*=— 20^. 

t Flasli with dry cells only (two or more). 

* Flash with dry cells (two or more) or on standard lighting circuits. 

I Designed for service other than ill timi nation. 

"^ Studio and press. 1/50 second or slower. 
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Fluorescent Lighting Units with 
Enameled Steel Reflectors 



SIDE VIEW 



For 2-100 watt Lamps 

2- 40 watt Lamps 

3- 40 watt Lamps 




END VIE* 
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Construction 

These units consist of a steel reflector having a baked syntfietic enamel finisfi. Outside enamel finish is gray, and reflecting surfaces are 
finished in white enamel. Enamel is baked on at approximately 300 "F., and has been selected for its durability, cleanability and resistance 
to marring. The hood, finished in gray enamel, has been designed to conserve steel and also improve appearance. 



FOR USE WITH 



2^1 00-watt Lamps 



2 — 40-watt Lamps 



3 — 40-watt Lamps 



CYCLES 



60 



60 



25 



60 



CATALOGUE 
NUMBER. mRED 



160162-60 



148162-60 



148162-35 



148163-60 



OVERALL DIMENSIONS. INCHES 



LENGTH 



65 V 



52H 



52V 



52M 



WIDTH 


16 


14 


14 



14 



DEPTH 


9H 


iH 


m 



IH 



Mounting 



All units are for 1 10-125 volt operation. 



irovided. These arc spaced 33^;" ^P^rt on 100 W, units and 29H" apart 



For wire or chain suspension two transverse angle irons ate provided. These are s, „ _^ _ _ ._..._ 

on 40 W units Each is punched with 3 holes, i^" diameter, spaced 1 H" apart giving 3'i.-," spacing on the outside holes. 
For conduit suspension two H" K.O. on 21 H" centres are provided on both 1 00 W. and 40 W. units. 

25-Cyck Applications -^ 

There are a limited number of applications where two-lamp units may give satisfactory results when supplied from 25-cycle systems, 
R (ore Quoting on or ordering these units, each case of this kind should bs studied to make sure that the lighting produced by these units 
will be satisfactory to the workers. 




i 



J^^ 



*fc*t^^ 






Page 2 



NORTHERN ELECTRIC — A m""^'^*-'^' "=' PrTRICAL SERVICE 



I 



y 



BENJAMIN 

DUST-TIGHT FLUORESCENT UNITS 



(Approved by Underwriters for Class 11 Groups F & G Hazardous Locations-) 





Specification of Unit: 

REFLECTOR-HOUSING— Welded, porcelain enameled steel; 
with removable porcelain enameled steel plate on the lop of 
which lamp holders and ballast equipment arc mounted. The 
under side of the plate and the sides of the housing form a 
porcelain enamel reflector with a reflection factor exceeding 79%. 

LIGHT OUTPUT— The desisn of (he reflector, high reflection 
factor of the porcelain enamel and other factors combine to give 
an eff^iciency of 67% or rriore of the output of the lamps for twin- 
lamp units. All units have a 16-degrce shielding angle. 

MOUNTING — Units have two casl-rron suspension flange 
assemblies with conduit stops, spaced on 36'^ centers, tapped 
J^" standard; 54"", if specified. One is for a dummy conduit 
stem and the other is foT wire entrance. 



COVER — The steel cover frame is hinged to one side of the 
housing by five steel clamps and steel wire springs which are 
assembled to straps on the housing and pivot clamps on the 
frame. The latch arrangements are also made up of five steel 
clamps and springs, assembled to pivot clamps on the cover 
frame. The latch side of the housing has straps with hool< ends 
which engage the springs on the latches, when the cover is closed. 
A dust-tight seal is provided by a special "U'' shaped woven 
asbestos gasl<et. The gasket and glass are held firmly in the frame 
by twelve specially designed wire clips. No cement is required 
to hold the gasket to the glass or the frame. 

FINISH — -Outside finish of the housing is pearl gray porcelain 
enamel; other exterior metal parts arc finished in baked enamel. 



FOR USE WITH 


CYCLES 


CATALOGUE 

NUMBER 

WIRED 


BALLAST 


OVERALL DIMENSIONS. 


NCHES 


LENGTH 


WIDTH 


DEPTH 


2— 40-watt Lamps 


60 


49362-CL.60 


1 Twin Lamp of 90'.;. P.F. 


52^8 


135^ 


IH 


2 — 40-watt Lamps 


25 


49362-CL-25 


1 Twin Lamp of 90',^ P.F. 


52^8 


135-8 


m 



Every Fluorescent Installation Should Be Engineered 



Northern Electric Branch House Lighting Specialists are 
available to plan your installation for you. The following 
are the principal items of information needed to properly 
design a Fluorescent lighting installation; — 

(a) Type of work to be lighted. 

(b) Length, width and height of area to be lishted. 



(c) Colour (light, medium or dark) — (l) Ceiling 

(2) Walk 

(d) Voltage and Cycles of power supply, 

(e) Nature of present lighting system. 

(f) (l( possible) A plan of area showing bays, aisles dnd 
workin3 areas. 
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Vt FLUORESCENT 



LIGHTING UNITS 



For 40-watt and 
100-ivatt Lamps 




Steel Reflectors- Finished in porcelain enamel 
consisting of one ground coat and two white coats 
inside and one ground coat and one gray coat out- 
side. The reflection factor is 79 per cent or more 
and lateral shielding angle is 13 degrees on 40- 
watt units and 14 degrees on 100-watt units. 

Servicing Features- Sockets, lamp starters and 

ballasts are fastened in the fixture leaving the 
reflector free for complete removal for servicing 
and cleaning. The reflector is fastened to the hood 
by two captive, hand-operated wing nuts which are 
easily loosened without the use of tools. Lamp 
starters are located behind the sockets and are 
easily replaced without disturbing the lamps. 



HEAVY DUTY TYPE 



Wiring and Control Equipment - Furnished 
wired and include approved type High Power 
Factor ballasts, sockets and starters. Lamps and 
hangers are not included. 

Fixture Hood - - Die-formed steel channel, shaped 
for increased strength, finished in baked gray 
enamel. 

Continuous Row Installation — (see page No. 3) 
A No. 9950 channel coupling is supplied with each 
unit to permit continuous row installation of two 
or more units. 

Accessories Wire bale type lamp guards ox steel 
louvres can be furnished for installation on these 
units. See listing next page. 
Approved by the Canadian Stondaxds Association 



FOR LAMPS 



No. 



Size 



Cycles 



CATALOGUE NUMBER 



Porcelain 
Enamel 



Baked 
Enamel 



OVERALL 
DIMENSIONS 



Height Width Length 



Approx. 

Shipping 

Weight 

Lbs. 



FOR TWO 40-WATT LAMPS 



2 
2 
2 



48"-40 watts— 1 10 volts 
48"-40 watts— 110 volts 
48"-40 watts— 1 10 volts 



60 

66M 
25 



40231 BW-60 
40231BW-66 
40231BW-25 



40261 BW-60 
40261BW-66 
40261BW-25 



•'/ 



7 
7 
7" 



131^" 
13^" 
131," 



52V' 
S2V' 
52 V' 



30 
30 
40 



FOR THREE 40-WATT LAMPS 



48"-40 watts— 110 volts 



60 



4033 1 BW-60 4036 1 BW-60 



WW/ 



131 



'It 



52?^" 



34 



FOR TWO 100-WATT LAMPS 



60"-100 watts— no volts 



60 



50231BW-60 50261 BW-60 I 8" g" 16M" 66" 



50 



■ 
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/'ICE-TONG''' HANGER 

CLAMPS 

It is unnecessary to "spot" exact locations for mounting 
hangers or conduit when using these Day-Brite 'Ice- 
Tong" hanger clamps. They can be positioned at any 
point in the entire length of the channel and are per- 
manently held by turning down one screw. 




Cat. 
No. 



9952-A 
9952-B 
9952-C 





Cat 
No. 




^^9950 
*9951 

9953 ■ 

9956 

9957-A 

9957-B 

9957-C 

9963 

9972 

9982 

9983 

7724 

7725 



Description 



Channel Coupling 

Channel End Cap 

Cable Clamp for messenger cable mounting 

Ceiling Strap (3's"mtg. holes, 8M"O.C.) 

Hanger Strap for %" rod 

Hanger Strap for 3^" conduit pipe hangers 

Hanger Strap for ^s" iron pipe hangers. 

One Pail 5-ft. Chain Hangers and "S" Hooks 

Ceiling Canopy— Slips I2" iron pipe 

One Pair Lamp Guards for 40-watt fixtures 

One Pair of Lamp Guards for 100-watt fixtures 

Steel Louvre for 40-watt fixtures (Baked Finish) 

Steel Louvre for 100-watt single fixture (Baked Finish) 



'^Included with all units. 

"Ice Tong" Clamps and all other parts and fittings are ordered separately. 





Description 

crews 

angers 

hangers 

PARTS AND FITTINGS 



Wt. 
Lbs. 



1 

1 
1 



Wt. 
Lbs. 



'A 

H 
1 

H 
H 
H 
Y2 

Vi 

K 

K 
12 

16 
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Benjamin ''Sealed-Flo 48'' Dust Tight Units 




Approved by Canadian Standards Association 

SUITABLE FOR DAMP LOCATIONS 



They are available in arrangements for either 
two or three 48-inch, Fluorescent lamps. In 
general lighting installations twin-lamp "Sealed- 
Flo 48' ' units provide Ughting levels ranging 
from 17 to 42 footcandles at normal mounting 
and spacing. Triple-lamp units provide lighting 
levels ranging from 22 to 52 footcandles at normal 
mounting and spacing. 



Special Class Covers 

These new units, when equip- 
ped with impact -resisting tem- 
pered plale glass covers, are 
valuable in the food industry, 
where there is danger oi spoilage 
fiom the possible breakage of 
lamps or of ordinary glass 
covers. 



These units can also be used for local lighting of 
inspection tables, production lines and machines. 
Mounted 30 to 36 inches above the surface to be 
lighted and equipped with 'white" lamps, the 
twin-lamp unit can provide lighting levels up to 
85 footcandles. Under similar conditions, the triple- 
lamp unit can provide up to 115 footcandles. 




Reduce Cleaning Costs 

There are many other locations 
requiring these units, where 
hazardous atcQosphenc condi- 
tions are not present but where 
proper maintenance is the im- 
portant problem. In such cases, 
the sealed construction protects 
lamps and reflecting surfaces 
from dust and dirt so that ef- 
ficiency is easily maintained and 
cleaning coats reduced. 
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Dimensions of Twin and Triple-Lamp Units 
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Benjamin ^'Sealed-Flo 48^' Dust Tight Units 

SPECIFICATIONS 

Reflector-Housing -Welded, porcelain enameled steel; with removable 
porcelain enameled steel plate on the top oi which lamp ^.^^^^^^^^^f ,^it 
equipment are mounted. The under side of the plate and ^^ ^^^^l^^^^l 
housing form a porcelain enamel reflector with a reflection factor exceed 

ing 79%. ■ v. u 

Cover— The steel cover frame is hinged to one side of the housing by hve 
steel clamps and steel wire springs which are assembled to straps on me 
housing and pivot clamps on the frame. The latch arrangements ^^e also 
made up of five steel clamps and springs, assembled to pivot clamps on 
the cover frame. The latch side of the housing has straps with hook ends 
which engage the springs on latches, when the cover is closed. 

A dust-tight seal is provided by a special '"U" shaped woven asbestos 
gasket. The gasket and glass are held firmly in the frame by twelve speciaUy 
designed wire clips. No cement is required to hold the gasket to the glass 
or the frame. 

Light Output— The design of the reflector, high reflection factor o^ the 
porcelain enamel and other factors combine to give an efhciency ot b/ /p 
or more of the output of the lamps for twin-lamp units and 61 /o or more 
for triple-lamp units. All units have a 16-degree shielding angle. 
Guarantee— Benjamin lighting units, when properly installed and under 
normal conditions of use, are guaranteed against mechanical and electrical 
defects for a period of one year from date of delivery to the purchaser with 
the exception of the lamp starters for which the guarantee is limited to a 
period of 90 days. Correction of such defects by repair or replacement of 
material only shall constitute fulfillment of all obligations under this 
guarantee. 

Ballasts— Twin-lamp units are supplied with either conventional type 
ballasts which require individual starters for each lamp or Instant-starting 
ballasts which do not require starters. Triple-lamp units are supplied with 
conventional type ballasts and individual lamp starters only. 
Starters- Regularly supplied with No-Blink type starters (FS 40). 
Starters are accessible from inside the unit for easy replacement. 

Provision for Grounding — Metal to metal bonds ground unit through 

conduit system. 

Mounting^ — Units have two cast iron suspension flange assemblies with 
conduit stops, spaced on 36-inch centres, tapped 3'^-inch standard; ^4-inch, 
if specihed. One is for a dummy conduit stem and the other is for wire 

entrance. 



Cover clamps aie easily opene-d 
for servicing. 




Covei hangs straight down for 
easy access. 



—Outside finish of the housing is pearl gray porcelain enamel; 

other exterior metal parts are finished in baked enamel. 



^'SEALED-FLO" UNITS FOR TWO 48-INCH, T-12 (40-WATT) FLUORESCENT LAMPS 

With Double Strength Grade ^^A" Clear Glass Cover 



,* 



n 



Catalogue Number 


No. Lamps 


LinQ Vo taggf 


Cyc esj 


Ballast 


Approx. Wgt., Lbs. 


49362-CL-60 
49362-CL-2S 
49363-CL-60 


2 
2 

3 


110V-125V 
nOV-125V 
11 OV- 125V 


60 
25 
60 


2 Lamp 

2 Lamp 

3 Lamp 


39 
47 

43 



JUnits supplied with 199-2 16V conventional ballasts at same prices as 1 10- 125V conventional ballasts. 

*Heat and impact-resisting, tempered plate, clear glass covers supplied, when specified, at shght advance in list price, per 

unit. To order, substitute "TP" for "CL" in catalogue number. 
tUnits supphed with 50 cycle conventional type ballasts on special order at prices quoted upon application. 
2-lamp units with conventional ballasts use approximately 100 watts; 3-Iamp units, approximately 150 watts; 2-lamp nniis 

with instant-starting ballasts use approximately 110 watts. 
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HYDEE HANGER 





For All Chain Suspension Industrial Units 




Easy and Speedy to Install . . . Simply make 
wiring connections— screw the hanger to the outlet 
box— then hang the fixture ... no toggle bolts or 
other fastening arrangements necessary. 

Simplifies Fixture Maintenance ... In case of 
trouble entire fixture can be quickly removed ... a 
replacement installed ... and the defective unit 
repaired at leisure. 

Versatile . - - Fits on standard 4" or Sy-/' o^x\lei box 

or plaster ring . 

More than Adequate Support - . . E.T.L. Tests 



show that screws on outlet box ears will support 
sustained weight of over 1000 lbs. Chain hangers 
are rated at 320 lbs. per chain. 

Complete . . . The HYDEE hanger is furnished 
complete including receptacle for two-prong plug, 
two 5-ft. chains, '*S" hooks and cord clips. Nothing 
more is required for the speedy installation of 
standard fixtures arranged for chain suspension and 
furnished with two-wire cord and plug. 

The hanger plate is finished in baked aluminum 
enamel with chains, "S" hooks and cord clips in a 
rust-proofed finish. 
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The Day-Brite ^^HYDEE^^ Hanger 




/5 
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h 



It 



FOR ATTACHMENT TO 
■iV OUTLET BOX. 
PLASTER RING OR 
ADAPTER STRAP. 




CORD CLIPS 



CHAIN WITH "S" HOOKS 



TO FIXTURE. 



FOR ATTACHMENT TO 4 OUTLET 
BOX, SLOTS ALLOW 15* ADJUSTMENT 



K.O. FOR LEVOLIER OR 
PULL CHAIN CANOPY SWITCH. 

RECEPTACLE FOR 2 -PRONG PLUG 
(I5A-I25V, 10A-250V) 



No. 9988 

COMPLETE WITH.TWO 5-FOOT 
CHAINS, CORD CLIPS, "S" 
HOOKS AND RECEPTACLE 



^'HYDEE'' ADAPTER STRAP 



For 4'' Concrete Outlet Boxes 



4" CONCRETE 
OUTLET BOX. 



NO. 9989 
ADAPTER STRAP 



THREADED 
MOUNTING 




STUD 
EXTENSION 



LOCKNUrS 




HOLES FIT 3^ OUTLET BOX 
HOLES ON HYDEE HANGER. 



Catalog No. 9989 



Steel Adapter Strap Kas Kole in centre for 
fixture stud and 8-32 tapped holes in ends 
HYDEE hanger screws. 

For 4" concrete outlet box installations, use with 



Vs" 
for 



s^g" fixture stud and stud extension to provide 
adjustment to all angles for lining up fixtures. 

Can also be used for stud attachment in standard 
4" outlet boxes over I3/2" in depth. 



Appioved by the Canadian Standards Association 
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• PORCELAIN ENAMELLED STEEL 
REFLECTORS 



• REFLECTOR FITTINGS 




These reflectors are of steel, finished in finest quality multiple coat 
porcelain enamel of high reflecting efficiency. This finish offers effective 
resistance to fumes, moisture and grime. The reflectors can be readily 
cleaned and the surface does not deteriorate. 
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''Shall- 0-Hood" Reflectors combine the popular threaded-neck type of reaector con- 
struction with a new and exceptionally easy-to-wire hood design which makes possible 
marked economies in installation. 

The basis of this design is the shaUow construction of the hood and the use of acces- 
sible, side-terminal sockets. In wiring, it is not necessary to remove the socket from the 
hood to make connections to the terminal screws. 



PEND£NT CAST HOOD 



Coinp> 

with 

Socket 



Reflectors Only 




RLM DOME REFLECTORS 



Lamp 
Watts 



100 

200 
300, 500 
750-1500 



Cat. 
No. 



37012 
37016 
37018 
37020 



Dia. 

Inch. 

"A" 



12 

16 
18 
20 



Ht. 
Inch. 



9 
lOM 

13 V.; 



'^!-^*^-^^ 



SHALLOW DOME REFLECTORS 




Lamp 
"Watts 



k — 



75, 100 
200 



Cat. 
No. 



37412 
37416 



Dia, 

Inch. 
'A' 



1 1 n " 



12 
16 



Ht. 

Inch. 
"B" 



6.H 




RLM BOWL REFLECTORS 



Lamp 
Watts 



100 
200 



Cat. 
No. 



37108 
37110 



Dia. 

Inch. 
"A" 



8 
10 



Ht. 

Inch, 
"B" 



9U 




RLM SYMM. ANGLE REFLECTORS 



Lamp 

Watts 



100 
200 

300, 500 



Cat. 
Ko. 



37208 
37212 
37214 



Dia. 
Inch. 

"A" 



8 

12 
14 



Ht. 

Inch, 



8 14 

15^ 




Tap- 

i4" Std, 



Cat. 
No. 



3500 
3505 



Socket 
Description 



Medium No. 44 
Mogul No. 244 



Complete with Hood, Socket 
and Reflector 



RLM DOME UNITS 



Lamp 

Watts 



100 

200 
300, 500 
750-1500 



Cat. 
No. 



3701 
3703 
3704 
3705 



^Shpg. 
Wt. 
Lbs. 



33 
48 
41 
50 



SHALLOW DOME UNITS 



Lamp 
Watts 



75, 100 
200 



Cat. 
No. 



3765 
3722 



*Shpg 
Wt. 
Lbs. 



32 
45 



RLM BOWL UNITS 



Lamp 
Watts 



100 
200 



Cat. 
No. 



3733 
3734 



Shpg 
Wt. 

Lbs. 



28 
37 



RLM SYMM. ANGLE UNITS 



Lamp 
Watts 



100 
200 

300, 500 



Cat. 
No. 



3776 
3749 
3750 



*Shpg. 
Wt. 
Lbs. 



29 

49 
38 



*Weiglit standard package. Standard package is 10 on medium and 5 on mogul hood, reflector assemblies. 

WITH NECK TO FIT STANDARD SHADE HOLDERS 



€ 




Cat. No. H412 



Catalogue 
Number 



H412 
H414 



Dia. in In. 
Beflector 



12 
14 



Size in In., 
Holder 



2^ 



Ship. Wt, 
Std. Pkg. 



18 
25 



Stand. 
Package 



10 
10 



1! 
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''Skcdi-Q-Jload" (lellecicA^, 



CO 



nl'd 



complete unit consists of either of the two hoods shown at the light of this page and 
page 2, in combination with the reflectors listed below each illustration. 

Hood^ Regularly supplied with keyless, rigid socket. 

Pendent hoods tapped J^-inch standard; ^-inch when specified. Celling hood fits 3^ 
and 4-inch standard outlet boxes. 

Finish — Hood is electroplated; reUectors are porcelain enamelled steel, green out- 
side; reflecting white inside. 



Reflectors Only 




RLM DOME REFLECTORS 



Lamp 

Watts 



100 

200 
300, 500 
750-1500 



Cat. 
No. 



37012 
37016 
37018 
37020 



Dia. 
Inch 



12 
16 
18 
20 



Ht. 
Inch 



6^ 

9 

10% 
13>i2 



{Seamffs^ 




SHALLOW DOME REFLECTORS 



Lamp 
Watts 



75, 100 
200 



Cat. 
No. 



37412 
3741$ 



Dia. 
Inch, 
"A" 



12 

16 



Ht. 
Inch. 



WTMf 



8>i 




RLM BOWL REFLECTORS 



Lamp 

Watts 



100 
200 



Cat. 
No. 



37108 
37110 



Dia. 

Inch. 
A 



X'l n " 



8 

10 



Ht. 
Inch. 

■B' 



l^T)'/ 



7H 
9>i 




RLM SYMM. ANGLE REFLECTORS 



Lamp 
Watts 



100 

200 

300, 500 



Cat. 
No. 



37208 
37212 
37214 



CEILING CAST HOOD 



Gotnp. 

with 
Socket 




Fits 3J^ and 4' 
Outlet Boxes 



Cat. 
No. 



3550 
355S 



Socket 
Description 



Medium No. 44 
Mogul No. 244 



Complete with Hood, Socket 
bnd Reflector 



RLM DOME UNITS 



Lamp 
Watts 



100 
200 

300, 500 
750-1500 



Cat. 
No. 



3711 
3713 
3714 
3715 



*Shpg, 
Wt. 
Lbs. 



38 
53 
43 
52 



SHALLOW DOME UNITS 



Lamp 
Watts 



75, 100 

200 



Cat. 
No. 



3771 
3728 



*Shpg 
Wt. 
Lbs. 



37 
50 



RLM BOWL UNITS 



Lamp 

Watts 



100 
200 



Cat. 

No. 



3741 

3742 



*Shpg 
Wt. 
Lbs. 



33 
42 



RLM SYMM. ANGLE UNITS 



Dia. 


Ht. 


Inch. 


Inch. 


"A" 


"B" 


8 


8K 


12 


12H 


14 


15^ 



Lamp 
Watts 



100 

200 

300, 500 



Cat. 
No. 



3779 
3755 
3756 



-^Shpg 
Wt. 
Lbs. 



34 

54 
40 



*Weight standard package. Standard package is 10 on medium and 5 on mogul hood, reflector assemblies. 




'Jf 



■W 



l 



. 1 
'1 



. I 






i*>/i 



J j^.- 




M 




^^yT "^Hf^'^ Pa^celaUi Ciuimeled (le^ecto^l 



Style of Reflector 



:- * 



^^^ 



"X" Type 
RLM Dome 



COMPLETE WITH SOCKET 







Lamp 

Watts 


Cat. 
No. 


100 


5641 


200 


5643 


300-500 


5644 


750-1500 


5645 



Dimensiong 
A B 



12 
16 

18 

20 



8>i 



101^ 

12J4 

153^' 



Std. 
Pkg 



10 

10 

5 

5 



Ship. 
Wt. 
Lbs. 



35 
50 
35 
45 



"y'^k ^A -: '-■ \:>^^'-^. '-v^-^i^t-^-'^- 



V:VV,i*\' ■■.:..;. 




c 



' f !*■ 



*"■'' >*. 
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";!" %i€" Po^oeUUt ^Munded ReiUdo^f <^'<t 



COMPLETE WITH SOCKET 



Style of Reflectov 



Lamp 
Watts 




"X Type" 
Shallow Dome 




Type 



// 




RLM 
Deep 

Bowl 





\\ 



X Type" 



RLM 

Symmetrical 
Angle 




75-100 
200 



Cat. 
No. 



5421 
5425 



Dimensions 
A B 



12 
16 



1% 
9K 



Sid. 
Plcg. 



10 
10 



100 
200 



6161 
6169 



8 

10 



8^ 

10 ^i 



10 
10 







A. 


B. 


C. 




100 


5S41 


8 


101^ 


7 


10 


150 


5542 


10 


12 


8K 


10 


300- 500 


5543 


14 


17H 


12^2 


5 




"X Type" 

EllipUcol 

Angle 




t75-100 

150 

200 

300-500 

750-1500 



5522 

5525 
5526 

■5537 
5538 



12K 



123-4 



13 



lei-- 



20 






l^Y- 



2P4 



9>^ 
9M 

14K 



10 

10 

10 

5 

5 



!?^t°'^''i^ *^PPV5 y^"r ^^ specified, 3'2" tapping can be supplied at no extra charge. 
tlakes 60 w&tt lamp il socket extension used. 




COMPLETE WITH HOOD, 
REFLECTOR AND GLOBE 



p J * u J """ PENDENT HOOD 

- tgfr^li ;,"" ca ^i^njappedj^jnch,_stan^^ ij ^^^^:^^^_ 



Size of 

Lamp, Watts 



*I50, 200 
300, 500 



With Opal Class 



Catalogue 
No. 



7201 
7202 



With Daylight Glass 



Catalogue 
No. 



7226 
7227 



Dim. in Inches 



Diam. "A" 

18 
20 



Height "B" 



13^ 

153; 



*150, 200 
300, 500 



r 1 » u .. *"? CEILING TYPE HOOD 

Cedxng^t^ype hoods are of cast ^andjJMmchstandard Outlet Boxes. 

9ZZ6 

9227 



Ship. Wt. 

Std. Pkq. 



50 

64 



9201 
9202 



18 
20 



12^4 

15 



52 

66 



Standard Package is 4 on 18" and 20" units and 2 on 24" 

Whe. usi.. 1 SO waH lan.p. SocU. E..en.ion Ko. 91 ^ u.. be Jsed to corre..lv ...... u„, ,,,,3,,,^^ 



Ship. 
Wt. 
Lbs. 



35 

50 



30 
35 



25 

35 
30 



35 

40 
53 
45 
55 




OPAL GLOBE ONLY 



Cat. No. 



26347 
26349 



Diameter 



10" 
12" 



DAYLIGHT GLOB£ 
ONLY 



26346 
26348 



10" 
12" 



e 





'lYVh' 



I 
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Turnlox" Reflectors are listed below in assemblies for conduit or outlet box 
mounHng. Catalogue numbers are given for the complete units and for the hoods 
when ordgred separately. Pendent hoods are ordinarily supplied tapped for H" 
pipe, but will be supplied tapped for K" pipe, ii specified, atino extra charge. 



NO. 7 
PENDENT HOOD 

With Socket 



A **■♦ 




NO. 9 

OUTLET BOX 

HOOD 

With Socket 



T 






a 




Style of Reflector 




"Turnlox" 
RLM Dome 








^^Turnlox" 
Shallow Dome 



'A 




^»Tu»nlox" 

RLM Deep 

Bowl 



"Turnlox" 

Elliptical 

Angle 






^''Turnlox" 

RLM 

Symmetrical 

Angle 



5 






Fox H-inch Pipe For 4" Outlet Boxes 



Lamp 
Watts 



100 

200 

300-500 

750-1500 



Dimensions 
A. B. 



J 



12 
16 

18 
20 



IYa. 
UK 



Std. 
Pkg. 



Cat, 
No. 



10 No. 7 12 



Ship, 
Wt. 
Lbs. 



Cat. 
No. 



No. 9 



Ship. 
Wt. 
Lbs. 



17 



Complete with Hood, Socket and 

Reflectoi 



10 
10 

5 
5 



7641 


42 


9641 


7643 


56 


9643 


7644 


43 


9644 


7645 


54 


9645 



75-100 
200 



12 
16 



3, 



8-' 



10 
10 



7421 
7425 



40 
55 



9421 
9425 



60 

100 
200 



8 

10 



6^ 
9 ''A 



10 


7166 


32 


r 

9166 


10 


7161 


35 


9161 


10 


7169 


44 


9169 



75-100 


A. 

12H 


B. 
12 


C. 


10 


7S22 


52 


9522 


200 


16M 


14H 


IVA 


10 


7526 


66'^ 


9526 


300-500 


20 


l&Vs 


14H 


5 


7537 


44 


9537 


750-1500 


21K 


20 H 


14H 


2 


7538 


29 


9538 



100 

150 

300-500 



A. 


B. 


C. 










8 


9M 


7 


10 


7541 


33 


9541 


10 


11 


8H 


10 


7542 


41M 


9542 


14 


16^ 


12i-2 


5 


7543 


35 


9S43 



45 
59 
46 
57 



43 
58 



37 
41 

49 



55 

69.1., 

49 

30 



36 
44 1 -i 
38 



^'jj»'' 




m 












r,** 






J. 
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Benjamin Porcelain Enamelled Shadeholder Reflectors are supplied in the 
types of reflectors listed below and with, the types ot shadeholders listed to 
the right. 

Finish of reflectors is green porcelain enamel outside, white porcelain 
enamel inside. 



Type N 
Neck 




For 2H->ncl* 
Shadeholdeis 



Type B 
Holder 




Style of 
Reflector 




RLM Dome 



Lamp 
Watts 



100 
200 



Dimensions 
A. B. 



12" 

16" 



5^2 



tt 



3^" 



Ship. 
Wt. 



19 U 



/2 



36 



Std. 
Pkg. 



10 
10 




Deep Bowl 



1100 
*200 



8 
10 



5K" 
8M" 



14 
19M 



10 

10 




100 
150 



Symmetrical Angle 



8" 

10" 



7^" 
9M" 



103^ 
20 



10 
10 



Catalogue 
Number 



1407SN 

14200N 



For Brass 
Shell Sockets 



Catalogue 
Number 



14075B 
14200B 



12075N 
12200N 



12075B 
12200B 



TypeP 
Holder 




For Porcelain 

Sockets 



Catalogue 
Number 



14075P 

14200P 



15075N 
15100N 



15075B 
15100B 



12075P 
1220 OP 



15075P 
15I00P 



tNot RLM Standard when used with 75-watt Lamp. 
Lamps or sockets not included. 



*Not RLM Standard when used with 150-watt Lamp. 




LOCKING LAMP GUARD 

ATTACHABLE TO DOME OR BOWL TYPE REFLECTORS WITH BEAD 

Construction — Heavy steel wire guard with welded joints and steel clamp for 
attaching to bead of reflector. No tools are required for attaching to reflector. Diameter 
given is that of the reflector which the guard fits. 

Finish — Bright tin applied after welding parts. Clamp is electroplated. 



Cat. No. 1388 

(Guard only) 



Cat. 


Diameter 


Depth 


Standard 


Weight, Lbs. 


No. 


Inches 


Inches 


Package 


Std. Pkge. 


1383 


10 


2^ 


10 


- 6 


1386 


12 


3H 


10 


8^ 


1388 


14 


5 


10 


10 


1392 


16 


4K 


10 


16 


1394 


18 


6H 


10 


19 


1396 


20 


4 


10 


26 



COMPLETE COVER WITH BAND, PLAIN CLEAR GLASS, AND GASKET 




Cat. No. 

Cover 

Complete 


Cat. 

No. 

Gasket 


Cat. 

No. 

Glass 


Description 


N-6410 
N-6412 
N-6414 
N-6416 
N-6418 
N-6420 


6480 
6482 
6484 
6486 
6488 
6490 


6460 
6462 
6464 
6466 
6468 
6470 


For 10" Dia. Reflector 
For 12" Dia. Reflector 
Fox 14" Dia. Reflector 
For 16" Dia. Reflector 
For 18" Dia. Reflector 
For 20" Dia. Reflector 





^^ 



i 



I 



^.^-: -.i I 
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Afiicel/oHeaui ^vUUuf^, 



canted 

CAST IRON COVER AND GASKET 




Catalogue 
No. 



Cat. No. 5020 



5020 
5021 



Description 



Flange and Gasket 
Gasket only 



Ship. Wgt. 
Lbs. 



13 
1 



Standard 
Package 



10 
10 




45' BALL FIXTURE ALIGNER 

OUTLET BOX COVER TYPE 

Cat. No. 3380 Bali Fixture Aligner, although permitting the fixture to hang plumb and protecting it 
agamst taechanical jars and shocks, is comparatively inexpensive, costing little more than an ordinary 
outlet bos cover and fixture stud. It consists of a cast-iron ball, which is mounted between two riveted 
steel plates. Ball, which is tapped for l^-inch iron pipe, has hexagon neck, which affords a convenient 
means tor gripping and holding ball when iron pipe is screwed in. Cover attaches directly to standard 
3i.--2-inch or 4-inch outlet boxes by means of two screws. 

Finish is sprayed aluminum applied over electroplating. 



Cat. No. 3380 



Cat. 
No. 



3380 



Description 



Aligner only, 
with Steel Cover 



For Box 



Std. zyr 

and 4'" 



Size 

Tapped 



w 



Standard 
Package 



25 



Wgt. Lbs. 
Std. Pkge. 



19 





ALIGNER WITH SHOCK ABSORBER 

OUTLET BOX COVER TYPE 

Benjamin AHgner and Shock Absorber, No. 3366, has shock-absorbing feature and flexible knuckle, 
permitting fixture to hang plumb. Mounting screw holes are elongated. Fitting is supported by a steel 
cover, which fastens to standard 4-inch outlet boxes. 

Finish is sprayed aluminum applied over electroplating. 

Medium springs are supplied as standard to accommodate fixtures weighing from 3 to 8 pounds. When 
required for fixtures weighing from 9 to 16 pounds, specify ''with heavy spring," which will be supplied 
without extra cost. 



Cat. No. 3366 



Cat. 
No. 



3366 



Description 



Aligner with Steel Cover 



For Box 



Std. 4" 



Size 
Tapped 



\i' 



Standard 
Package 



10 



Wgt. Lbs. 
Std. Pkge 




IRON GOOSENECKS without fitting 

Iron parts are finished in sprayed aluminum applied over electroplating. 



Cot. No. S036 



Cat. 
No. 


Size 


Standard 
Package 


Weight, Lbs. 
Std. Pkge. 


5036 
5037 


30" X H" 

40" X Vx" 


10 
10 


23 

55 




u 

Cat. No. 5025 




POLE AND WALL FITTINGS 



Cat. No. 50Z6 



Cat. No. 5025 has curved back to fit pole, < 
internal wiring. Iron parts are finished in spra 


and both styles 
yed aluminum 


have wire entrance slots for 
applied over electroplating. 


Cat. 
No. 


Kind o Fitting 


Size 
Tapped 


S andard 
Package 


Wgt. Lbs. 
Std. Pkge. 


5025 
5026 


Poe 
WaU 




50 
50 


36 
29 





WALL FITTINGS 

Iron parts are finished in sprayed aluminum applied over electroplating. 



Cat. No. S027 



Cat. No. 5031 



Cat. 
No. 


Description 


Size 

Tapped 


Standarc 
Package 


Wgt. Lbs. 
Std. Pkge. 


5C27 
5028 
5031 
5032 


Witkou Wire Openings 

Without Wire Openings 

With Insulated Wire Openings 

With Insulated Wire Openings 


H" 


10 
10 
10 
10 


15 
15 
18 

19H 



INSULATING BUSHING 





For use with fixtures tapped J-^-inch, j^-inch centre hole where it is desirable to use drop cord suS' 
pension. .^ . . _^ 



Cat. No. 



Cat. No. 1265 



1265 



Material 



Composition 



Standard 
Package 



100 



Wgt. Lbs. 
Std. Pkge. 



IH 







I 







m 
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STRAIN RELIEF CORD GRIP _ ^^,^ ^^ 

Tta Benjamin Strain Relief Cord Grip, Cat. No. 1261 i. a ampie ,pe oj Wh__5^_ ^^^ ..commodates 
a strain relief and a cord busliing. It is easJy attached to any scctet tapp /2 
any cord from H-inch to B-mch diameter mdusrve. ,^jj^i„jis ^ aU strain, transferring it to the 

When properly installed, this fatting will relieve tke wiring terminals 
body of the socket. , ^ „ , , .,„„ v„.i,ina with H-'noh iron pipe thread, to 

Construction-Consists of an electro-plated "^''^•'"^-'""f^Sne screws, 

which two steel straps, forming the cord grip, are atta chedbymaclunej__. sn^-n:; 

Descriptioii 



Cat. No. 



Cat. No. 1261 



1261 



Strain Relief Cord Grip 



Package 




WgrLbs, 
Std. Pkge. 




CROSS ARM WITH PORCELAIN WIRE OPENINGS 

Cast and malleable-iioB parts ^.^^^^^^^^j^^^^^L^^^:^^ 



Cat. 
No. 



Cat. No. 6203 



6203 
6205 



Bottom 
Thread 



Top 

Tapped 




Standard 
Package 



Wgt. Lbs. 
Std. Pkge. 



30 
29 




CLAMP TYPE CABLE SUSPENSION FITTING 

WITH CROSS ARM , 

Thi. type of Beajamin Cable Suspension Rtting is -^-PP^^^^^^^.^X'^^o^^e^ 

aluminum, applied over electro -plating. 



Cat. 
No. 



Cat. No. 6037M 



6036 

6037M 

6040M 



Type 



For 2-Wiie Service 
For 2-Wire Service 
For 3-Wire Service 



Size 

Tapped 



1^" (Female) 
(Male) 

(Male) 



Yz 



Standard 
Package 



10 
10 

10 



Wgt. Lbs. 
Std. Pkge. 



22 
22 

24 




WITHOUT CROSS ARM 

The Beniamin Cable Suspension Fitting without the cross arm is simUarm other 
respects to the above type. Iron parts are finished in sprayed aluminum applied over 
electro-plating. 
Cat. 



IP 



No. 



Size 
Tapped 



1 



Cat. No. 6039M 




6038 
6039M 



y{' (Female) 



1/," (Male) 



Standard 
Package 



10 

10 



"Wgt. Lbs. 
Std. Pkge. 



15 

15 



SHOCK ABSORBER SUSPENSION FITTING 

Iron parts are sprayed aluminum applied over electro-plating- 



Cat. 
No. 



6030 



Description 



Iron, Finished in Sprayed Aluminum 
Applied over Electro-platjng 



Size I Standard 
Tapped Package 



1.-^" 



10 



Wgt. Lbs. 
Std. Pkge 



11 




Cat. No. 

6030 




SUSPENSION FITTINGS 

WITH NON-INSULATED WIRE OPENINGS 

Iron parts are finished in sprayed alumi.num applied over electro-plating. 



Cat. 
No. 



Size 
Tapped 



Cat. No. 6029 



Cat. No. 




Cat. No. 6023 



6029 
6028 



V'l' 



Standard 

Package 



10 
10 



Wgt. Lbs. 
Std. Pkge 






WITH PORCELAIN WIRE OPENINGS 



6031 M 



6031 
6031M 



J4" (Female) 
K" (Male) 




11 













'7/ . 






/.:--: 
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3 
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UBLISHED BY NORTHERN ELECTRIC COMPANY LIMITED 



19 4 3 



MORE PRODUCTION IN WARTIME 



} 






WITH EFFICIENT 



CONTROLLED 



LIGHT FROM 





ADf IN CANAD 



Reflecto 




GOLDEN- 
ARMOURED 

FOR YOUR 
PROTECTION 




you CAN GET BETTER LIGHT 

QUICKLY— X-RAY REFLECTORS CAN BE SHIPPED FROM 

STOCK. 

EFFICIENTLY— SILVER MIRRORED X-RAY GLASS RE- 
FLECTORS COMBINE HIGH EFFICIENCY 
WITH ACCURATE LIGHT CONTROL. 

AND FREELY— X-RAY REFLECTORS USE THE MINIMUM 

OF CRITICAL MATERIALS. NO RESTRIC- 
TIONS. 



Jf> 




A NATIONAL ELECTRICAL SERVICE 



HALIFAX 

SAINT JOHN. N,B, 

QUEBEC 

TffOlS PIVIERES 



MOhtTREAL 
OTTAWA 

VAL o'on 

TOPONTO 



KAMILTOI^ 

LONDON 
WirVDSOR 
KfSKLAPJO 1.AKE 
TlHSiriNS 



SUOSURT 



PORT ARTHUR 

WINNIPEG 

HtGlNfl 



CALGARV 



EDMOMTO.N 
VERNON 

VANCOUVER 
VfCTOHItt 



{^k s:<^ ^ ^.vx w 



Page 2 



NORTHERN ELECTRIC 




M ELECTRICAL SERVICE 



HIGH BAY REFLECTORS... Semi-Concentrating 





Fo. HIGH INTENSITV 'i^M^s f^o. '^''-tEMKONc'E'^' 

above the workins plane (over 30 feet;, 





Refiec 



Made 

in 
Canada 




from glare and shadow 
quick and accurate. 

HIGH BAY REFLECTORS 



rtant in the factory than 

steel 
rce 
sks 




LAMP SIZE, 
WATTS 



300-500 
750-1000 Biposf 
750-1000-1500 



CATALOGUE 
NUMBER 



DIMHNSIONS 



DIAMETER 



0,A. HEIGHT 




STANDARD PACKAGE 



No. OF UNITS 



WEIGHS 



53 lbs, 
35 lbs. 
42 lbs 



Reflector, Holder and Socket for K2" pip« ^'^ i^icluded in Catalogue Number 



DISTRIBUTING REFLECTORS ---For General Lishting 




For HIGH INTEMSITY lisHtins from 
reflectors mounted at medium or low 
heights above the working plane (from 
10 to 30 feet) use DISTRIBUTING units. 

For UNIFORM ILLUMINATION, 

spacins between units should not ex- 
ceed one and a half limes the mounting 
height above the working pla.-.e. 



1 





*fiS^ 



iiiJIffniiii 



\ 
\ 
\ 

{ 

1 

1 




DISTRIBUTING REFLECTORS 



LAMP SI7E, 
WAHS 



200-300 Medium Base 
300-500 
750-1000 Bipost 
750-1000-1500 



CATALOGUE 
NUMBER 



575-C 
588 
595 
589 



DIMENSIONS 



DIAMETER 



9Yi" 
12" 
17" 

16" 



O.A, HEIGHT 



11" 

19H" 
20" 



STANDARD PACKAGE 



No. OF UNITS 



8 
4 
2 
2 



Reflector, Holder and Socket for J4" pipe are included in catalo9ue number, 



WEIGHS 



32 lbs. 
24 lbs. 
35 lbs. 
35 lbs. 



«i 



•*-.'.*^- 



■ ;Ut -■■■■' '^•' 









E^ 



ilH 



v>>y 



' '— :, 
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AKGLE TYPE REFLECTORS ... For Vertical Surfaces 




When you need light on vertical surfaces or on 
areas the overhead lighting cannot reach, mount 
these angle type reflectors on columns or side 
walls. 

ANGLE TYPE REFLECTORS 




LAMP 


CATALOGUE 

NUMBER 


DIMENSIONS 


SIZE 


WIDTH 


DEPTH 


HEIGHT O.A. 


150 
200 

300-500 


400 
500 
900 


8H" 

10" 
13" 


8" 

lOi^" 
13" 


11" 

1 2 H" 

1 3h" 



Catalogue Nos. 400 and 500 include Reflector and Holder only. 
Catalogue No, 900 includes Reflector, Holder and Socket for '/a" pipe. 



^■.'( 



INTERIOR FLOODLIGHTS... Concentrating Type 



I' 




«# 



For a hi3h intensity of light on a small area 
such as the face plate of a lathe, millins cutter, 
punch press or drill press^ use an ajjustable 
floodlight, Mount it on the ceiling, sidewall 
or colurnn where it Is out of the way and 
direct its powerful beam on the work. 



If 



Center SPOT Beam 



«i 



Di^lfibution of light From Nos. 44, 33 

Of 88 type, showing Flood of light and 

"Center SPOT Beam." 




Catalogue No- 



SUndard Lamp 



On Short Swivel Base: 

44 ■■Pup" 150-IOOwatt 

33-B ■■Lion" 200watt 

88-B "Tiger" 500-300 watt 




k 



EVERY LIGHTING INSTALLATION 
SHOULD BE ENGINEERED 

Northern Electric Branch House Lighting Specialists are available to plan your 
installation for you. Here is the information we should have to design a proper 
lighting installation: 

(a) Type of work to be lighted. 

(b) Length, width and height of area to be lighted. 

(c) Colour (light, medium or dark) of ceiling and walls. 

(d) A plan of the area showing bays, aisles and working area. 



I 



.\ 
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CURTIS INDIRECT LUMINAIRES 




USING X-RAY REFLECTORS 
For Drafting Rooms and Offices 

Curtis Lummaires, witf. concealed X-Ray Reflectors, 

produce a hlsh intensity of slarelesslisht that it evenly 

distributed throughout the room. With no bright spots 
and almost shadowless lightins, Curt.s Luminaires pro- 
vide the type of iliumination that is easy on the eyes 
and this insures fast, accurate, comfortable work 

"ThIE WINNER"— No. 5090 Catalosuc 
This is a totally indirect luminairc embodyins simplicity 
and trimness in style with maximum lighting efficiency. 
Recommended for those interiors where close eye- 
work is performed— offices, schools, drafting rooms. 

5 00- o. 3 00-watt: Bowl diameter l9'-2", depth T'. suspen- 
sion 36"h 



CURTISTRIP-.-For Flexible, Simplified Wirins 

CurtiStrip is a large capacity (30 No. 14 R.C. Wires) 
wiring channel and raceway that offers unusual flexibility 
and a wide range of uses with its standardized fittings. 
The patented snap-in flat cover permits outlets to be 
installed on any spacing. The cover, placed between 
sockets or fittings, is cut to length required with tinner's 
shears and snaps into the lips of the channel. Channel 
may be cut to any length with a hacksaw. Sections 
longer than 10 feet may be coupled together to form 
a continuous channel. 

CURTISTRIP ASSEMBLED 





CurtiStrip is convenient for plugging in electrical equipment for testing 
purposes. Installed over or on work benches, the No. 4 plug-in recep- 
tacle is used (or connecting electric glue pots, soldering irons and all 
types of electrical tools. 
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With today's demand for high speed precision vvork at itsTheight^ the need arises in many 
shops For efficient up-to-date equipment ^-equipment which can be insfalled with th« 
minimum of rewiring and which assures the maximum of illumination. 

The Holophane lighting equipment shown in this bulletin is recommended because — 



K Holophone efficiency is extremely high^ making possible a 
great improvement in your light with the minimum of rewiring, 

2. Holophane accurate control of light permits use of the minimum 
number of units. 



3. Holophane smooth glass inner surface permits easy and com- 
plete cleaning; since glass is chemically inert^ the reflectors 
suffer no permanent depreciation. 

4. Holophane adaptability to a wide variety of socket and holde/ 
construction makes its application practical and GConomJcaL 
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Where lighting units are mounted at great heights — such as are found in heavy industry, turbine rooms, etc. — the use of intensive and 
concentrating light distribution is a necessity; otherwise, a large portion of the light will be wasted on the upper side walls or intercepted 
by the mass o\ machinery itself. 

The Holophane Hibay Unit was designed specifically for this application — both from the standpoint of the illumination results and 
the mechanical ruggedness required. 





Lamp 
Watrage 


Distribution 


bpace Units on Centers 
Not Exceeding . . . 
Times the Mounting Height 


Dimen.- 


—Inches 


Cat. No 


Diam. 


Depth 


690 
691 
692 


750-1000 
750-1000 
750-1000 


Concentrating 

Intensive 

Extensive 


0.6 
1.0 
1.75 


22 

19M 
19^ 


26H 
27 

27H 



These units suitable for 1500 watt lamp size when equipped with locked-on oluminum cover. 
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Lobay Reflectors 



No. 682-B, 685-B, 686-B, 
682, 685, 686, 684 




The prismatic glaswefleCing -f.-^J^^^^^^j^^f rhe'mosTstere 
will no. suffer Pe---/,dep.eaar. n^e^^^^^ nder the ^^^^^^^^^ ^^ 

operating conditions. The »^^°° J^PP^inqe action allows easy 
position safely and securely. A simple mnge construction 

Focusing distribution; 6582, Extensive distnbyt.on; ore all easi y 
interchangeable in the same Fixtures. 

No. 685-B is especially recommended For '°- .^JY '^^^^J^^;'^^ 
where mounting heights Q.e greater or where extra high foo.candle 

values ore desired. 

No 686-B is designed fo, higher-than-overage low bay mount- 
ing heights and where o concentrated light .s necessary for detail 
work. 

No 682-B is recommended for use in low bay locations where 
a widespread, even light distribution is desired, 

, ' ' - "■ »— — — 

One-Point-Five Loboy Reflectors 

able to accommodate lamps ranging from 
25 to 150 wans. 



Holop^ane Loboy units Feature 
the choice of three reflectors with 
focusing, intensive and extensive 
distributions. The fittings ore iden- 
tical and the reflectors may be 
interchanged, or covers added, at 
gny time without the necessity of 
dismantling the electrical connec- 
tions. The reflector is supported at 
the bottom in a holding ring and 
clamped up against the sockel 
holder by means of three threaded 
rods and nuts. 



is not 



No. 684 being $maner than the 682, 685 and 686 line, 

interchangeable with them. 

No 685-B 686-B and 682-B "LOBAY" reflectors give effective, 
excellent service^ Prismatic control of light promotes economy be- 
cause light is directed to the utility areas where it is needed. /\ 
30° shielding angle effectively eliminates glore. 
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No, 606/615 ■ 



For all kinds of industrial and commercio 
utility applications, - 

These low cost units are designed to 
provide adequote, even illumination on 
spacings as great as 1 ,5 times the mount- 
ing height obove the work Unit is de- 
signed with a shielding angle of 25' to 
effectively elimlnote glare. Economic^al to 
install and operote, Two siies are avail- 



The prismatic gloss reflecting surface is 
impervious !o depreciation even under the 
toughest operating conditions. Fixture 
parts org of steel. Reflectors ore of heavy 
pressed prismatic glass with reinforcing 
flange at bottom edge. 




No 606-BC, 615-BC 
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Small Reflectors For 
Bracket Suspension 



Cranelight 




No. B-606. B-615 



hHolophone reflectors 
Nos. B-606 and B-61 5 
are general utility re- 
flectors where the job 
calls for isolated units to 
be mounted on brack- 
ets. These units hove an 
extensive light distribu- 
tion and are for use with 
lamps ranging from 25 
to 1 50 watts. Their 
smooth inside reflector 
surface is easily restored 
to originol efficiency by 
using ordinary soap and 
water or woshing com- 
pound. 



The hlolophone Cranelight is an effi- 
cient, rugged lighting unit which will 
withstand the whip and vibration pro- 
duced by the crone movements and 
at the some time provide a concen- 
trating distribution. 

Three compound double oction 
steel springs absorb shock up ond 
down as well as sideways. These 
springs are odjustoble to tension. The 
Cranelight is fastened »o the crane by 
o 10^4 inch diameter, lb inch thick 
plate. Wide flange construction os- 
SUT3S solid contact with the crorte. A 
^4 inch female pipe thread is pro- 
vided to the socket for v^iring. 

The Cranelight when installed un- 
der the catwalk is relamped by i*ais- 
mg a section of the catwalk. When 
mounted on the edge of the catwolk 
it is swung up for relamping by using 
an ongle Section qtJached to the 
catwalk. 




No 694 
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400 Watt Mercury Lamp 



trxdusfrial Specific for use with the 400 watt Mercury Vapor LoiTip. 
This unit is logically applied where higher light intensities are 
required and where the available waftoge is limited. Especrally 
recommended for lighting in the metal and aircraft industries. No 
other reflector made for the 400 wott Mercury Lamp wilt deliver 
as many footcandles under comparoble conditions, 

A 30^ shielding angle plus the deep reflector con:^truction which 
keeps the elongated Mercury Lamp high in the reflector, eliminates 
glare at all normal working angles of view. The prismatic glass 
reflecting surface is absolutely permanent; it suffers no permanent 
depreciation. The non-corrosive fixture parts are practically im- 
pervious to deterioration. A tripod support holds the reflector in 
position safely and securely, A simple hinge action allows easy 
removal of the reflector for cleaning and for attaching the remov- 
able cover. An open husk construction permits free ventilation 



to Cut down costly socket re- 
placement. 



The fitter is mode of cast 
metal with ventilating open- 
ings, terminating in ^ ^" female 
pipe thread and supporting the 
reflector from three steel rods 
and botlom steel supporting 
ring. For ordinary conditions 
of general illumination, these 
units will produce approxi- 
mately 20 footcandles per 
watt per square foot of floor 
area. 
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No, 645 
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Cat. 
No. 


Space Units on 
Centers Not 


Dimensions — Inches 


1 

Termination 


Maximum 


Lamp Wattage 


Distribution Times Mtg. Height 


!)iam. 


Depth 


Spacing 


606 

615 
620 


25-40-60 

100^-150 

200-300 Medium Base 

25-40-60 

100^^150 
200-300 Medium Base 





1.5 

- - 


7 
10 

12 


6H 
10 

11 K 


Tapped for 
H" Pips 


p 


606-BC 
61 5-BC 
620-BC 


— ^ 

1.5 


7 
10 
12 


9 '.4 


3j^"or4" 
Box Cover 




B-606 
B-615 


25-40-60 

100^-150 


1,5 

, , 1.5 


7 
10 


7 to slem 
lOH to stetn 


5^" Female Hickey 

for attachment 

to box stud 





I 



u 



se 



'/ 



socl<et extension for 100 watl lamp with above units. 



645 



400 Watt Mercury Intensive 



1,25 



1 3 "„i 



684 
682 
685 
686 



682-t! 
685-B 
686-B 
694 



200- 3 00 t 
300=^-500 
3O0'-50O 
300^-500 



750 Watt Bi-Post 
75OMO00^ 



Intensive 
Extensive 
Intensive 
Concentrating 

Extensive 
Intensive 
Concentrating 
Concentrating 



l(j 



1.5 

2.0 
1.5 
0.75 



2.0 
1,5 

0,75 



1 1 J'S 
13"^. 



15^ 



^ie 



13^ 
225^ 



11^2 

12H 
12H 



12H 
21 



All Tapped 
for 



All Tapped 

for 

H" Pipe 



*Mogyl base lamp. 





No. H-2076-S 



t300 watt 6" light center medium base lamp, tSoci<et for 750 and 1000 watt bi-post at extro cost 

Stock Bins and Storage Areas 

Narrow aisle conditions are best treated with units having on asymmetric distribution 
(more light in some directions than in others). To mention just two of these: 

1 , Odd shaped oreas such as aisles or coiridors. 

2. Reading or other work operations on vertical or sloping surfaces. 
No. H-2076-S is of excellent service as it provides uniform illumination on shelves 

from top to bottom and from unit to unit when spaced as lecommended herein. 
Space this unit on centers not exceeding 1 .0 times the mounting height _ 

The application of the Nos, 830 and 832 units is somewhat difFerent With theii 
lower wattoge, they are logically installed where the area to be lighted is hmiled. 
For example, they are used over doorways, in small parking areas, around auto- 
mobile service stations, etc. Mony thousands of these units ore being used indoors 
for the lighting of large warehouses ond storage areas. These units ore tapped tor 
H" pipe thread. Mechanically ihey have all the bug-tight and weather-proot 
characteristics of the larger units. Bracket No. 0918 is available for these units 



20' Centers 




No, 0918 



Cat. No. Lamp Wattage Distrib ution 



830 
832 



H-2076-S 



IOOt-150 

200 



Symmetric 
Widespread 



IOOt-150 



Assymetric 



Spoce Units on Centers 
Not Exceeding . . 
Times M t g. Height 

6 
6 



Dimen. -Inches 

piam. i Depth 

8 10^8 

9 12 



1,0 



8^1 



10V« 



Termination 

Tapped for 
h" Pipe 



tUse I^" socke' extension with 100 watt lamp. _ 

No 0918 Braclcet-Tho is a close fitting outdoor type brocket with a span of 6 It termmates at the wa 
end in a canopy to cove, a 3K" box. The fixture end has a standard H P>pe thread. 

1 Z « ■ : : 




No, 830, 832 
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Vapor-tight 



Dust-tight 




No. 02328 



Moisture areas— acid plonts, artificial leather factories, bod building plants breweries 
Series warehouses' dye, paint and varnish plants, text.te dyeing, f-ishmg and 
b'eoching, synthetic rubber and other cherriical plants. 

Holophane units deliver more useful light thin any other syster^. 

Common practice is to install voportight lighting equipment wh.ch meets the vapor^ 
t,ah°^auirements but offers little in light control, the un.t being essentially a bare lar^p 
urrounded by a clear gloss globe. Holophane voportight specifics bring to industry 
he protection required with the added advantage of a variety o( ligh patterns allow^ 
mc the proper light distribution (or the particular work. This maUes for eff^ient and 
Lconomicanrghting. the major portion of the light is directed to the work ond less units 
^e reqrJd fharwith ordinary lighting units. Also the wide range .n wattage sizes 
nL^mit? economical realization of the illumination level desired. 

"^ Mechan°cdTy °he units have been carefully designed to insure fu! compliance w.th 
the Underwriters' requirements for this type of equipment. The cast metal threaded 
'fitr^of/a^Ltely^mochined, have heavy_durable g^ske, an^^^ ^^rJl^'L r 




No. 02338 



. U . b^'""fl "r thriiah'tto r owlr'mS r wh ch d:;fus;s and distributes it effectively over 
The upper part of the globe '«.^f ^^ ^l^^ ' fj/^^.^^ ^rutihied. This simplifies cleaning which restores the un.t to 
^!;: ::^^i:^nU^'S^e::^^^ no permanent depreciation of the prismatic light con- 




No. 02368, 02378 




trolling element. 



Cat. Ho. 



02328 
02368 
02378 
02338 



Lamp Wattage 



IOOt-150 

lOOt-150 
200 
200 



Space Units on Centers 

Not Exceeding . . . 
Times Mounting Height 



Dimensions — Inches 




tUse H" socket extension with 1 00 watt lomp. 
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Wide-spread Symmetric or Asymmetric 

"^ ' . , 1. I. .^_i u.^inoH with a SC 



No. 04333, 04179, 
04377.04338 



Holophane Refractors collect the 
light from the bare lamp and spread 
it out at wide angles. This equalizes 
the pattern of light by reducing it 
undeJ the unit, and building it up in 
between units. 

Where light is to be spread equally 
in all directions (symmetrical distri- 
bution), Holophane provides a range 
of units designed for wattage as low 
as 100 and up to 500 watt lamps. 
With the smaller units (100, 150, 



200 wott la.ps) an overlap of li^ht can be ob'ained w^h a spod^^^ 
six times the mounting height. With the larger '^"'^^J^; ; height 
waft tamps) spacings as great as twelve times the mounting g 

cassaaewavrThe light is so controlled that only a very small pari 
Escapes back against the wall; the greater portior, ,s spread out 
and downward in the useful directions. ^ 



Cat. No. 



Lamp Wattage 



04338 

04333 

04377 
04179 



300* 
500 

300* 
500 



Distribution 



J Symmetric \ 
I Widespread/ 

( Asymmetric 
I Widespread 



Dimensions — Inches 



Diameter 



16K 



Depth 



13M 
17H 



Termination 



All Tapped 

for 
1 H" Pipe 



•Medium base 6" light center lamp. 




Outdoor Sub-station 



No 043386, 043776 



The safe and efficient operation of on outdoor sub-station requires that the disconnect switches and other impor^ 

on' apparo7u! be well lighted. Sir,ce the critical ports are located high in the Structure^ the lighting -mts^hould 

be loco^ed below cr.d to one side so os to illuminote that face of the opparatus which can be seen from the 

gfound. To ovoid the possibility of glare, the units are commonly mounted above the eye level and direct their 

'°The Holophone sob-station unit is ideally suited for this application. Its upward spread of light is sufficiently 
broad so that units can be orranged to supplement each other, Th,s is important srnce the light from ttie unit 
neatest to a switch is often blocked by the intricate constructional detoils of the structure itselt. 

By loosening a loci* not, the entire unit may be rotated about its axis ■■ iiii'nir" " - 

while burning, and the angle of maximum condlepower raised or lowered ^J-iL.i-ij-i^WWg^^ '"""""T^ ! 

to coincide with the disconnect switches or other important apparatus. ~~ 

No, 0871 




Jt 



t 



Cot. No 



043386 



1 



Lamp Wottoge 



300-500 



Distfibution 



043776 



300-500 



Inverted 

Widespreod 

Symmetric 

Inverted 

Widespread 
Asymmetric 



Spacing 



Dimensions — Inches 



Diameter 



Specia 



^4H 



special 



14?4 



Depth 



19K fv^in. 
^9H Max. 



19^4 Mm. 
19?^ Max. 



Termination 



Tapped fot 

Pipe 



No. 0871 Brocket — A very strong brocket o( 21" span made o( cast aluminum. Terminates at wall with- A" diameter box having (oui 
(longed supports drilled ro pass ^'i" bolts. Box tapped one side 'U" female pipe thread, HIB ^Hi^^^B 

Recessed or Surface Mounting Asymmetric Refractolens 

There has always existed a demand fot an outdoof lighting unJt which could be; (1) recessed in a wait 
or placed flat against \i, (2) would spread the light outward at a wide angle in a fan-shaped pattern. 
The uses for such o unit include parking yords^ entrances, shipping platforms, underpasses — where looks, 
performance and serviceability are imporfont, 

U-818 has a round cast aluminum housing which may be mounted ogainsi a wall or recessed to a 
depth o^ 3' 2 inches, A cast door on the outer face carries a curved Refiactolens consisting of an inner 
ond outer prismatic lens, nested Jogelher Three captive bolts hold the door tightly against the gaskets 
of the housing and make the unit weather-proof and bug-light. 



* 


Lamp 
Wattage 

200 


Ratio — Spacing to 
Mounting Height 

4 


Dimen 


.- nches 


Termination 


Net Wt. 
Each Lb, 


Col. No. 


Diam. 
16 


Depth 

6^4 


U-818 


Threaded for 1" pipe 
on top and bock 


21 




No U-918 




HAUFAX MONaON QUOfC CMICOUTIMI THREE RIVERS SHEft»ROO« MONTREAt OHAWA VAL D'OR 
ICINGSTON TOROI^O HAMILTON lONDON WINDSOR KIRKLW4D lAtCE TIMMINS SUDftURY 

FORT WIUUM WWmfiG tfOWA LETHWapOC OiCARY EDMONTON VERNON YV<CC>UVBR VICTORIA 
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BUSHED BY NORTHERN ELECTRIC COMPANY LIMITED 
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In building Canada's large new war industries, ample 
lighting has been provided. But where contracts and sub- 
contracts go to the older and smaller shops, troubles de- 
velop in trying to do today's high-speed, high-precision work 
with yesterday's equipment built to yesterday's standards. 



1^" ^i 
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Inside this bulletin are shown some of the lighting devices that 
lend themselves to RELIGHTING THE SMALLER SHOPS. 

These items, made of Holophane Prismatic Glass, are recommended because: 



1. The priority situation is easier. They con- 
tain very Uttle critical material. 

2. Their efficiency is extremely high, making 
possible a great improvement in your 
light with the minimum of rewiring. 

3. Their accurate control of light permits use 
of the minimum number of units. 



4. Their smooth glass inner surface permits 
easy and complete cleaning; since glass is 
chemically inert, the reflectors suffer no 
permanent depreciation. 

5. Their adaptability to a wide variety of 
socket and holder construction makes 
their application practical and economical . 
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HIGH-BAY MACHINE SHOPS 




From a ceiling as high as 100' an ade- 
quate working light is driven down to the 
floor by these Prismatic reflectors. 

Holophane 990 SERIES Prismatic 
Glass Light Director with 1000-watt lamp 
is standard equipment tor such machine 
shops and for Central Station Generator 
Rooms. 



750-1000 WATT UNITS 



Code 
No. 



990 

991 
992 



Type 



Concentrating 
Intensive (Med.) 
Extensive 



Spacing Not 
to Exceed 



,6 Mounting Height 
1.0 Mounting Height 
1 .75 Mounting Height 




No, 990, 991 and 992 
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LOW-BAY MACHINE SHOPS 



Assembling supexspeed airplane 
engines involves close attention> 
The higher the visibility establish- 
ed, the less the wear and tear on 
the workers, vsrith fewer man-hours 
necessary for a given task, Holo- 
phane Low-Bay reflectors, 685 
SERIES, are used in the shop 
shown to give high level illumi- 
nation. 

For smaller areas or local light- 
ing, CSI and CSE type units are 
used with smaller lamps. These 
units may be used with self-con- 
tained sockets or applied on exist- 
ing shade-holders. 





No. 682, 684. 685 and 686 




H-CSI and H-CSE Series 



100-150-WATT UNITS 



Code 
No. 



Type 



HCSI-lOO 
HCSE-100 



Intensive 

(Med.) 
Extensive 



1-50 Mounting 

Height 
2.0 Mounting 

. ,, Height 

(Use "-g" socket extension for use with 
100-Watt Lamps 



Spacing Not 
to Exceed 



200-WATT UNITS 



Code 
No. 



684 
HCSI-200 

HCSE^200 



Type 



Intensive 
(Med,) 

Intensive 
(Med.) 

Extensive 



Spacing Nol 
to Exceed 



1 .50 Mounting 

Height 
1 .50 Mounting 

Height 
2.0 Mounting 

Height 



300-SOO-WATT UMTS 



Code 
No. 



686 
685 
682 



Type 



Concen- 
trating 
Intensive 

(Med.) 
Extensive 



Spacing Not 
to Exceed 



NOTE: FoT mounting on eacisting shade holders Older: CSI instead of H-CSI; CSE instead of H-CSE. 



»75 Mounting 

Height 
1.50 Mounting 

Height 
2.0 Mounting 

Height 




1 
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Because Holophane lighting is special- 
ized, a selection must be made among 
similar units for each job. Northern 
Electric Lighting Men from coast to 



fikanz £lfUiUta U Selected 



coast can assist you to use this tool to 
improve plant operation. Write or phone 
giving us details of your problem and we 
will be glad to submit our suggestions. 
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No. H 2076-S 




STOCK BINS and STORAGE 

AREAS 

Stock Bins with their high shelves and narrow aisles 
require special treatment in lighting. Use Holophane 
H-2076-S UNITS with 150-w. irosted lamps spaced 
not greater than the mounting height. 

Note; This unit must be on rigid conduit to prevent 
rotation. 

Where material is piled in varying heights and 
quantities, the best solution to the lighting problem is 
to instaU No. 832 UNITS with 200-w. clear lamps, 
one per bay (20' x 20'). 
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No. 832 
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DRAFTING OFFICES 

Designers and draughtsmen are help- 
ed in their daily work by high quality 
lighting. 

Prismatic action of the luminous outer 
skirts of these units bends the light out 
at wide angles over the ceiling without 
defined ' 'cut-off' ' or harsh shadows. 
Lighting of this type stimulates high 
quality work with the minimum of 
fatigue. 

The S-S630 uses 300-watt Silver Bowl 
lamp, S-5640— 500 watt. 300-watt lamps 
in the area shown produce 40 foot- 
No. S-5630 and S-S640 CandleS. 

'""•""""""""" m.ririn..tint..iiiMi. , j .tii mi „ iii.,mii»« i.iiikk.mm.iijki.i i.iiiiii , iii.i.' r<i r j, , ,„„„„ , „„ , „„„ ,„, .ii,,,,,,,, 

INDUSTRIAL MEDICAL 
EXAMINATION ROOMS 
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The Holophane 
CS-5000 Medical 
Examination Unit 
shown on the left is 
used in Training 
Centres and Hospitals 
of our Armed Forces. 



The First Aid Room 
on the right has gGn- 
eral hghting of ten 
footcandles — with 
local hghting on the 
table, 400 foot- 
candles. 
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OUTDOOR YARDS and FENCES 

The unique advantage ol Holophane 
refractors — particularly for fence lighting 
— make them especially effective in guard- 
ing against sabotage, espionage and theft. 
Also for outdoor assembly work at night. 

The unit shown at the right is avilable 
in three light distributions. 
2-way (narrow beams in two opposite 

directions) . 

B-way (a roughly semi-circular distribu- 
tion almost all light being directed to 
one side of unit). 

Symmetrical (light distributed slightly 
below the horizontal plane in all dir- 
ections). 
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500 WATT UNITS 


200 OR 300 WATT MEDIUM BASE UNITS 


Code Ko. 


Beam 


Uses 


Code No. 


Beam 


Uses 


04179 
04333 


B-way 

Symmetrical 


Lighting large areas from side 
Important corners or points 


04376 

04377 
04338 


2-way 
B-way 
Symmetrical 


Fence lighting 

For side lighting 

For covering wide areas 
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SMALL YARDS and INDOOR 

PROTECTION 



For lighting small yards and for 
indoor protective lighting as a part 
of the Watchman Service, the Holo- 
phane Wide Spread Units No. 832 



(200 watts) are recommended. These 
units spread illumination over an 
area six times their height from the 
floor. 
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Explosion-Proof 



Vapor-Tight 



Dust-Tight 



Lighting Equipment which sateguards against the danger of fire, explosion, accident and 

loss of life. 
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Lighting for Hazardous Locations 
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During recent years, "the need for better and safer 
types of electrical installations in the hazardous 
industries has been asserting itself very forcibly. 
Electrical apparatus which is considered safe for 
ordinary applications has shown itself very unfit for 
installation in locations where flammable gases, 
vapours, dusts, and other easily ignitible flammable 
materials are present. 

Conditions have been considerably aggravated 
also by an increasing use of materials known to be 
hazardous. New materials and methods have been 
found for the application of finishes to automobiles, 
furniture and other manufactured articles; but, un- 
fortunately, many of the materials as well as the 
methods used for their application introduce un- 
usually severe hazards. 

Gasoline and other petroleum products of a 
highly flammable nature have found wide use in 
industry and commerce. Pyroxylin and compounds 
of which it is a part have come to be used for many 
purposes. 

Industries producing flammable dusts have be- 
come more numerous and greater in extent. The 
chemical industry has learned the secrets of pro- 
ducing many substitutes for natural commodities 
by synthetic means, after entailing the use of 
hazardous materials and processes. 

Such increased production and use of hazardous 
materials has been attended by numerous fires and 



explosions and, in many instances, electric arcs or 
sparks have been the igniting medium. 

Whether or not a given area requires explosion- 
proof lighting equipment is determined on the basis 
of safety requirements. It is designed and manufac- 
tured to very rigid specifications and is more costly 
than other types of lighting equipment. This expense 
must be balanced against increased safety. 

As a limiting basis, however, the Canadian Engi- 
neering Standards Association in Canada and the 
Underwriters Laboratories in the United States have 
established codes establishing certain locations 
where explosion-proof equipment must be used. 

The code is the basic minimum but safety con- 
siderations will frequently make the use of explosion- 
proof lighting advisable in locations where, accord- 
ing to the code, it is not mandatory. 

Hazardous locations are classified as shown in 
Section 85, page 3 of the attached pages. 

In the attached pages, published in the U.S.A., 
where the phrase "National Electrical Code" occurs, 
substitute '^Canadian Electrical Code" and, v^here 
reference is made to "Underwriters Laboratories," 
the Canadian reference would be ''Canadian Engi- 
neering Standards Association," C.E.S.A. 

Lighting installations for Class I Groups A and B 
require special engineering and equipment. Infor- 
mation will be supplied on request. 

If you have a problem in lighting a hazardous 
area, we shall be glad to assist you. 
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InstallatiotL— Eiplosion-Proof Condulets and Floodlights— Furniture Spray Booth and Drying Room Area 
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Condulets for Hazardous Locations ^t^^^er l^^t 
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I Condulets for Hazardous Locations 

I Hazardous locations are classified by Underwriters' Laboratories as follows: 

I r n'! t' r '"""^ A-Atmospheres containing acetylene. 

^ ^las. X, KjTonp B-Atmospheres containing hydrogen, or gases or vapors of equivalent huzurd, 

1 n T r- o ^ ^^ manufactured gas. 

■ C ass I rZu^ C-Atmospheres containing ethyl ether vapor, 
g i^iass i, OioupD-Atmosphercs containing gasoline, naphtha, petroleum, benzol, alcohols 

■ rinss IT <-..„>, -p f,^^^^^\ lacquer solvent vapors, and natural gas. 
! P Tt' n ^ E— Atmospheres containing metal dust. 

■ C\T.l TT Pr^^ ^-Atmospheres containing carbon black, coal, or coke dust. 
I i^iass, 11, oroiip C— Atmospheres containing grain dust. 

I of UndenVn W section are carefully designed to comply with the exacting requirements 

I iL^ZZ ^^^t^ H'^^'?,fories for Class I. Groups C and D; and for Class II, Groups E. F, and G 

■ '"oust 4ht'^^ ^^^^'1 ^ are described as "Explosion-Proof "; those for Class II are described a^ 
B Apnli^^^^^^^^^^ tlu nf r 1 '"^ '^ ^' "'?.''" ^° Underwriters' Laboratories List of Inspected Electrical 

■ for^o^ n eInL ^T ""l^' f'^'^P'' P^^.^o^^^deration has been given to tlie metals used to resist 
I other Z^^i^^^^^^ ^^^^^^'^^^ '''^''^'''^' '' S^'^-^l'y P— ^ - -1 ^^fi--S nitro-ccllulose, and 

I direJo^ffow^rT^'S^''*" Protection Association some time ago conducted an investigation and study 

i ^^"^^if/l toward reducmg the danger of fire, explosion, accident, and loss of life, in hazardous industries. 

■ tl.n+ !i • ^^^'^'^^'Sf tion has resulted m new rules and requirements which owners can use with assurance 
I that their property and personnel have been safeguarded in the best known manner. Those rules 
I are benig applied to hazardous conditions due to new materials and processes, as well as to old con- 
I clitions, the hazards of which had not been fully appreciated. 

i f ^1 ^\j ^^"^ ^1^*^? -applying to electrical equipment for hazardous locations may be found in Article32 

I ot the National Electrical Code and in the requirements of Underwriters' Laboratories for equipment 

I tor use in such locations. 

I Among the new mateTJals and processes can be included the manufacture and use of pyroxvlin 

I plastics and lacquers, modern oil refining methods, sewage reduction processes, and other similar 
I products and processes. 

j In the older group may be included gas plants, oil refineries, gas and oil wells, pumping, handling, 

I and storage equipment; also the manufacture and use of paints, varnishes, explosives celluloid 

I photographic films, and other mtro cellulose products, and the storage, handling, and transportation 

I ot these products. 

I Pyroxylin plastics, lacquers, and lacquer solvents are now generally regarded by users as higi)ly 

I flammal^le and are handled \\'ith certain ]orecautions, init few know to what extent safeguarding 
I should be carried. For instance, the following is not generally appreciated: 

I FLAMMABLE LnilTS 

I LOWER UPPER 

Gasoline Vapor iA% 6% 

Ethyl Ether Vapor l.Oy^ 22% 

Ethylene 3.3% 25% 

Methjd Chloride 8.1% 17.2% 

Illuminating Gas 7.0% 21% 

In other words, the air of a room which is contaminated by vapors of the above materials between 
the limits given is a flammable mixture and if ignited will explode. 

Electricity, with proper safeguards, can be used in hazardous locations with a greater degree of 
safety than any other form of energy for power, lighting, or heating. It is the purpose of this brief 
discussion to describe som.e of the methods used in safeguarding electrical equipment. 

Explosions from electrical ignition usually can be charged to: 

(1) — Normal arcs occurring during operation of switches, circuit breakers, etc.; 
(2) — Abnormal conditions due to 

a— Insulation failure, 

b — Faulty connections, 

c — Overheating (conductors, apparatus, or equipment), or 

d — Static discharges. 
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Condtdets for Hazardous Locations 



I SEQUENCE or STEPS IN A GAS Oil DUST EXPLOSION 

I (1)-A flan,mable mixture of gas, vapo. o. dust .ntl. .ir i. ignited by an arc, .park, hot we, or 

I overheated apparatus or equipment; _ 

I (2)— The flame spreads rapidly in all directions; 

I (3)_xhe flame results in heat; 

I (4)— The heat expands the gases; and 

I (5)-Causes an explosive rise in pressure withm an ^^^i^^^^^* ^. ., , ^^„ .^ead of the rapidlv 

I high pressures and high frequency waves of pressure. 

I As arcs cannot be eliminated in the normal ^u-tiouing of control and^ 

i ignition is possible from the abnormal causes above enumerated, the problem then i. to render harmless 

I ''' '^:Z::^'^\^^ l-e proven that gas-tight conduit s^.ms and endo-^ 

■ for electrical apparatus are impractical. The necessary jomts cannot be mamtamed ui a permanently 
I %^Z^n. Thereforl it must be expected that eventually the ^^^^l^^^^^ 

■ either by slow diffusion through the joints, or thi^ough pores m the metal, or by .^/^^.^^V^S «* ^^^^ 
I conduit system. Vapors also may enter whenever the enclosures are opened «^^^^^^^:^^^? ^^ f^^^P^^f^^^^^^^^ 
I This being so, precautions must be taken to restrain the probable explosion withm the enclosure 
1 and prevent ignition of the surrounding explosive atmospheres. 

1 Therefore, the requirements for an explosion-proof enclosure are that it shall: 

I (1)— Resist the explosive pressure by (a)— Strength of walls, and (b)— Strength of fastenings; 

1 (2)— Prevent escape of flame through (a)— Joints, (b)— Operating shaft openings, and (c)— 

= Screw, rivet, and conduit openings. 

I In a location where the hazard is from flammable dust or flyings, care must be takeri in the design 

1 of the apparatus so that the maximum temperature attained will be \\^ell l>elow the ignition point 

i of the flammable material. Also the design must be dust-shedding as far as practical to prevent ac- 

1 cumulation of the flying material. Heavy dust deposits may result in raising the temperature to the 

g danger point and making an otherwise safe device unsafe. 

g The wiring distribution system must be the best. For this, rigid conduit with threaded joints has 

I no equal. It protects the conductors from mechanical injury, is strong enough to withstand pressures 

m developed by internal explosions, and the threaded joints are adequate flame arrestors. 

m Obviously, means must be provided to prevent explosions occurring in one device from traveling 

^ through the conduit sj'stera to another location. 

g The conduit system and apparatus must be grounded in accordance with the requirements of 

m Article 32 of the National Electrical Code. Conduit and apparatus so grounded cannot become a 

M hazard due to insulation failure or static charges. 

B Greater safety is assured in hazardous locations if the electrical distribution sy.stem is of the 

m grounded type, since the insulation cannot then be subjected to al^normal voltage stresses, either from 

M accidental contact with high voltage circuits, or from static. 

g Certain precautions must be observed in servicing equipment in hazardous locations. For 

I example, in the presence of explosive atmospheres no enclosure containing exposed current-carrying 

g parts should be entered while any circuits within or leading to it are alive. Lighting fixtures or other 

I devices supplied through three-way and/or four-way switches may not be killed by operation of such 

g switches. Before re-lamping or entering the enclosures, the circuit should be killed by a positive 

g off-and-on switch back on the line, disconnecting all wires. 

I Considerable information concerning the application of explosion-proof Condulets in hazardous 

g locations, sizes of conductors, ratings of protective devices, and other such technical data is published 

g m this section, for the convenience of our customers. Special care has been taken to insure the 

I correctness of such information; but its correctness and freedom from error is not guaranteed "^and the 

I Crou.se-Hmds Company cannot assume financial responsibility for loss or damage which may result 

^ ironi Its use. 

1 Note: Instructive application diagrams are shown on naffps 5 fi '^1 '^9 oT^rI a-j ^f +u- j.- 

I Additional information regarding wiring in hazardous lUlllt wih be Irniitd on request 
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Hazardous Locations 

N. E. Code Analysis— Selection of Apparatus for Installations 



J 



Code DefinitioTi 



F 



Type of Apparatus and 
Explanation 



Group Listings 
(For Atmospheres Contuining:) 




Type of Industries 
Afiected 



Wiring Method 



Outlets 

and Fittings 



I 



Circuit Breakers 



Panelboards 



Switches 



Motor Starters 



) 



Plug Receptacles 



Lighting Fixtures 




Lighting Fixture Hangers 



Class I 



Class I looationa are those in which 
flammable volatile liquids, highly 
flammaljle gases, mixtures, or other 
hip;hly flammable substances are 
manufartured, used, bandied, or 
stored in other than their original 
containers. 



Explosion-Proof 

Withstands internal explosion- 
vents escape of flame, 



pre- 



C:— Ethyl Ether. 

D: — Gasoline, Naphtha, Petroleum, 
Benzolj Alcoholsr Acetone, Lacquer 
Solvents, Natural Gas, Etc, 



OU: — Refineries, Bulk and Service 
Stations. Nitro-CelUilose. Chemi- 
cal Laboratories, Distilleries, Utili- 
ties, Hospitals, Dry Cleaning, 
Paint Spraying, Etc. 



Application of Condulets 



Threaded Rigid Conduit 



GU, GUA, CUB, GUE, GUF, GUP, 
ECF, ECG, EYS, EZS, UNA, 
UNF, UNL, UNY. 



EPS* FLB, FLDC* 



FLP, GUB 



EPS, FLDC, FLS 



FLF, FLM 



Delayed- Act ion Arktiie (CES-CPH, 

CP^-CPP) 
FSQ with BP or FP Plugs 



EV, RCDE 



ECF 



Class II 

Groups E and F 
Conductive Dusts 



Class II locations are those in which 
(1) combustible dust is thrown, or 
is likely to be thrown^ into suspen- 
sion in the air in sufHcient quanti- 
ties to produce explosive mixtures, 
or (2) those where it is impracti- 
cable to prevent such combustible 
dust from collecting in such quanti- 
ties on or in naotors, lamps, or other 
electrical devices that they are 
hkely to become overheated because 
normal radiation is prevented. 



Dust-Tight 

Excludes dust from hot or arcLng 
parts — operates cool under dust 
blanket. 



E:— Metal Dust 

F: — Carbon Black, Coal, Coke Dust. 



Coal Pulverizing Plants^ Coke or Car- 
bon Black Plants, Magnesium, 
Aluminum, and Broaze Powder 
Plants, Etc, 



Threaded Rigid Conduit 



GU, GUA, GUB, GUE, GUF, GUP, 
ECF, ECG, EYS, EZS, UNA, 
UNF, UNL, UNY. 



DVS, FLB, FLDC*, FS* 



DVP, FLF, GUB 



FLDC, FLS, FS 



DVM, FLF, FLM 



FSQ Form Q, with FP Form Plugs B 



ECF 



*For use in addition to the protective devices required by the National Electrical Code, 
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Hazardous Locations 

N. E. Code Analysis-Selection of Apparatus for Installations 



^ Code Definition 



Class II 

Group G 
K on- Conductive Dusts 



Class III 



Type of Apparatus 
and Explanation 



Group Listings 

(For Atmospheres 

Containing:) 



Type of Industries 
Affected 



Class II locations are those in 
which (1) combustible dust is 
thrown, or is likely to be 
thrown, into suspension in the 
air in sufficient quantities to 
produce explosive mixtures, or 
(2) those where it is impracti- 
cable to prevent such com- 
bustible dust from collecting in 
such quantities on or in motors, 
lamps, or other electrical de- 
vices that they are likeh" to be- 
come overheated l>ccau.sc nor- 
mal radiation is prevented. 



Dust-Tight 

Excludes dust from hot or arcing 
parts — operates cool under 
dust blanket. 



Class III locations are those in 
which easily ignitible fibers or 
materials producing combusti- 
ble flyings are handled, manu- 
factured, or used, and which 
are hazardous through such 
fibers or flyings collecting on or 
l>eing ignited by arcing con- 
tacts, resistors, lamps, or simi- 
lar apparatus. 

For combustible fiber ware- 
houseSj see Class IV, 



Class IV 



Class XV locations are those in 
which easily ignitible combusti- 
ble ftbers are stored or handled 
(except in rooms where in proc- 
ess of manufacture) and which 
are hy^zardous through such 
fibers being ignited by arcing 
contacts, resistors, lamps, or 
similar apparatus- 



G: 



— Grain Dust. 



Grain, Feed, and Flour Mills and 
Elevators; Wood Flour, Starch, 
Sugar, Fertilizer, and Linole- 
um Works; Bre\\'eries; Cork 
and Sulpl^ur l^serf^; Eto. 



Dust-Tight 

Excludes dust from hot or arcing 
parts — operates cool under 
dust blanket to prevent flash- 
fires- 



No grouj") listings necessary. Ma- 
terials that can create rapid 
flash-fires: — Cotton, Cotton 
Waste, Kapok, Jute, Hemp, 
Sisal, Oakum, Ixtle, Excelsior, 
Etc. 



Manufacturing:^ 

Cotton: — Gins, Picking. 

Rope Manufacturers, 

Mattress: — Upholstery — Linters. 

Textile; — Lint Dept. 

Etc, 



Dust-Tight or Vaportight 

Excludes dust from hot or arcing 
parts. 



No group listings necessary. Stor- 
age of materials that can create 
rapid flash-fires: — Cotton, 
Cotton Waste, Kapok, Jute, 
Hemp, Sisal, Oakum, Ixtle, 
Excelsior, Etc. 



Warehousing: — - 
Commercial Warehouses. 
Dock and Terminal Warehouses. 
Manufacturers^ Warehouses. 

Etc. 



Application of Condulets 



M Wiring Method 



Threaded Rigid Conduit 



Outlets 
and Fittings 



= Circuit Breakers 



^ Panelboards 



Switches 



= Motor Starters 



^ Plug Receptacles 



^ Lighting Fixtiu-es 



Obround, Etc, 



DVS, FLB, FLDC*. FS* 



DVP 



FLDC, FLS, FS 



DVM, FLF, FLM 



FSQ with BP or FP Plugs 



ADD-12, DL 



Lighting Fixture 
Hangers 



ECF 



Threaded Rigid Conduit 



Ohround, Etc. 



DV8. FLDC+, FS* 



DVl 



FLDC, FLS, FS 



DVM 



ArWfc (AR— AP) 

FSQ with BP or FP Plugs 



ADD-12, DL 



^^G',I|'I02,miO3,Hll04, 



*For use in addition to the protective devices required bTw^^Ito;!^!^^ 



Threaded Rigid Conduit 



Obround, Etc, 



DVy, FLDC*, FS* 



DVP 



FLDC, FLS, FS 



DVM 



ArkfUc (AR_AP) 

FSQ with BP or FP Plugs 



ADD-12, DL, V 



^^^aj^ll02,Hll03,Hn04, 



cal Code. 



T,\l 




i 



fi= 




•f ^ 




■ 



Crouse-Hinds Company 
Syracuse, New York 

Condulets for Hazanl.nis Locations 




Explosion-Proof 

EV Series Lighting Fixture Condulets' 

r!l««c I n -H. 



Section 85, Page 13 

/o , ^ ^^y 20, 1940 

(bupersedes Page dated April 1, 1938) 




ILH 



Cla$s I, Groups C and D 




Type EVA — Pendent Type 

Suspended from GDPT Condulet and 

GOA Canopy 



The >i. E. Code requires that the globe of a lighting 
hxture m ha;-ardous locations shall l,e protected by t 
guard when exposed to mechanical injury. E;^ series fix- 
tures are listed with Kuards to comply with this require- 
ment and without guards for use where they are not ex- 
posed to meehanicai injury. 

Hoods: Cast aluminum, equipped with etehed .■\lzak 
aluminum inner reHectors which reHcot the light that 
would other^vise be absorbed bv the fixture 

Globe Holder Assemblies: Consist of the clear Pyrex 
impiict-resisting glass globe, which is equipped with sheet 
aluminum gasket, and the cast aluminum mounting and 
retammg nngs. .111 joints in the fixtures, except those be- 
tween the globes and the globe holder aasemhlies, are 
threaded and locked with set screws. Cast aluminum 
guards are held to globe mounting rings by machine 

5e.t5crcw-doc3 not 
Interrupt Conduit Thrwd 

Fixture liody- 
Coit Aiumiaam. 

■Hood-Cas^ 
Aluminum.- 
Rcmovablo /or 
Wi'rinq 



rounding explosive gas. but EV 4 He' fi,'! 
tores are ingeniously constructed to prevent 
any explosion which may occur witKn the 
hxture from being communicated to he su^! 
roundmg atmosphere 

pJl!fh?'^'"^^' and glass globes are strong 

and the threaded joints are tight enoueh to 

^Xinn^'^'-Ff '^^ ^''^"^ ^^-^^''"^ '■-- th' 
bmn 1. ^'^^^r'"e compartment and 

r^?! T-'^l'^'^t^.''^^ ^" explosion-proof 
hrcaded joint, which prevents an expiision 
hat may occur m either compartment from 
being communicated to the other. 

screws. Ileflectors for 60 



ifc^ - 




Type EVCX— Ceiling Type 
With Dome Reflector 



Guard. 
Fas ten lag 
Screw 




Set ScrcJW 

Wire Bjndi'ng Screw 

Set 5crdw 

Skock-Abiorbmg 
Socket- Molded 
Bokclitc 

Shcef Aluminum 

Gasket 
Globe Retainmg 

Scf Screw 



GiobcHotder- 
Oi5t AluminurTL 



Inaer Reflector - 
Etched AIz*ik 
AlujTLirLum. 



/ 

Globc- 
Cico^r, Pyrex, 
Im pact-Resist in g 



■Re/lcctor- 
Pofcclaia InarcidoX 
Steel 
'Gmrd-Cast Alurmnunx 



Type EVA with Reflector 
Sectional View 



--;--- r" -- *'** 300-watt fixtures inclusive, 
M lien used, are held between the globe mounting rings and 
Kuards. or by the guard screws if the guard is omitted: 
reHectors for oOO-watt fixtures are attached directly to the 
Jiood- l^or relampmg, the gloi>e holder assembly, including 
the guard and reflector except reflector for the 500-watt 
nxture, is removed as a complete unit- 
Bodies and Adapters: In type EVA pendent fixtures, 
the cast aluminum body has a threaded hub with integral 
imshinff for the conduit stem. The hub is equipped with 
a set screw which may be tightened against the unthreaded 
part of the stem to prevent the fixture from being loosened. 
Ihe bodies of other types of fixtures in the EV series con- 
sist of cast Feraloy junction Condalets with cast Feraloy 
adapters {which correspond to the pendent type body) 
threaded into them and held from turning by set screws 
These adapters and the pendent body have an opening in 
one side through which the circuit wires may be connected 
directly to the binding screw terminals of the lamp re- 
ceptacle, which is threaded into the lower end of the body 
or adapters. The connections are made with the hood 
removed. The lamp receptacle is provided %vith an effec- 
tive grip to prevent loosening of the lamp through vibra- 
tion. The 200-watt and smaller fixtures are supplied wi:th 
a shock-absorbing lamp receptacle. 

Type EVA pendent fixtures may be suspended by a con- 
duit stem from GUA or GUF series Condulets with ;j-inch 
cover opening and GUA fixture covers or canopies. 

Type EVCX is for use where it is necessary to mount 
the fixture close to the ceiling. Type EVBX is for side 
wall mounting- Four hubs tapped for rigid conduit are 
provided, three of which are equipped with threaded pipe 
plugs. This arrangement permits the Condulet to be used 
as a dead end, through feed, L, T, or X. The bracket type 
fixture projects far enough to allow room for a 30"" angle 
reflector even when the conduit extends directly down- 
ward along the wall from the Condulet on which it is 
mounted. 

Type EVJ is intended for direct mounting on side walls, 
and has hubs for horizontal conduit. It is especially 
suitable for use in lubrication pits where general light 
distribution is desired- 



s 



'Denotes change in information 
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Section 85, Page 14 

May 20, 1940 

(Supersedes Page dated April 1, 193S) 



Crouse-Hinds Company 

Syracuse, New York 

Condulets for Hazardous Ijocations 



CROUSE-HI 



NDSJ 



Explosion-Proof 

EV Series Lighting Fixture Condulets 

Class I, Groups C and D 



Type 



m Description 



Size 
Lamp 



60- 
Watt 



100- 

Watt 



Style 



With 
Guard 



Without 
Guard 



With 
Guard 



Size 



V2 

4 



% 



3/4 



V2 
3/4 



150- 
Watt 



200^ 
Watt 



Without 
Guard 



With 
Guard 



Without 
Guard 



With 
Guard 



V2 
3/4 



3/4 



V2 



V2 
3/4 



300- 

Watt 



Without 
Guard 



With 
Guard 



500- 

Watt 



Without 
Guard 



With 
Guard 



1/2 
3/4 



V2 

V4 



/a 



3/4 



V2 

V4 
IV4 



Without 
Guard 



V2 
^4 

iy4 



EVA 

Pendent Type 




Cat. 

No. 



List, 
each 



EVA140 $13.00 
EVA240 13.10 



EVA104 $12.25 
EVA204 12.35 



EVAIIO SI9.40 
EVA210 19.50 



EVAlOl $18.40 
EVA201 18.50 



EVA115 $19.40 
EVA215 19.50 



EVA105 $18.40 
EVA205 18.50 



EVA120 $27.90 

EVA220 28.00 



EVA102 $26.40 
EVA202 26.50 



EVA230 $62.50 



EVA203 $56.75 



EVA450 $73.50 



EVA406 $69.20 



EVCX 

Ceihng Type 




Cat. 

No. 



List, 

each 



EVCX 140 
EVCX240 



$17.20 
17.50 



EVCX104 
EVCX204 



$16.45 
16.75 



EVCXllO 
EVCX210 



$23.70 
24.00 



EVCXIOI 
EVCX201 



$22.70 

23.00 



EVCX 115 

EVCX215 



$23.70 
24.00 



EVCX105 
EVCX205 



$22.70 
23.00 



EVCX120 
EVCX220 



$32.20 
32.50 



EVCX102 
EVCX202 



$30.70 
31.00 



EVCX136 
EVCX236 



$67.00 
67.10 



EVCX163 
EVCX263 



$61.25 
61.35 



EVCX150 
EVCX250 



$78.00 
78.10 



EVCX106 $73.70 
EVCX206 73.80 



EVBX 

Bracket Type 




Cat. 
No. 



List, 
each 



EVBX140 

EVBX240 



$19.20 
19.50 



EVBX 104 
EVBX204 



$18.45 
18.75 



EVBXnO 
EVBX210 



$25.70 
26.00 



EVBX 101 
EVBX201 



$24.70 
25.00 



EVBX115 
EVBX215 



$25.70 

26.00 



EVBX105 
EVBX205 



$24.70 
25.00 



EVBX 120 
EVBX220 



$34.20 
34.50 



EVBX 102 
EVBX202 



$32.70 
33.00 



EVJ 

Bulkhead Type 




Cat. 
No. 



List, 
each 



EVJ140 $16.35 
EVJ240 16.65 



EVJ104 $15.60 
EV J204 15.90 



EVJUO $24.80 
EVJ210 25.00 



EVJIOI $23.80 
EVJ201 24.00 



EVJ115 $24.80 
EVJ215 25.00 



EVJ105 $23.80 
EVJ205 24.00 



EVJ120 $33.50 
EVJ220 33.70 



EVJ102 $32.00 
EVJ202 32.20 



Reflectors 





Dome 



Deep 





Shallow 



30° Angle 



Style 



Dia. 



Dome 
vDeep 

Shallow 
SO^Angle 



Dome 
Deep 
Shallow 
SO^Angle 



Dome 
Deep 

Shallow 
30^ Angle 



Dome 
iDeep* 
Shallow 
30 "Angle* 



Dome 
30 "Angle 



Dom.e 



''4 

m 

S3< 



12 H 

OK 

12H 
10^ 



133.4' 

13H 
12H 



16K6 

12 H 

16M0 
1334 






■^•OH 



Overall Dimensions 



Cat. 
No. 



List, 
each 



EV481 $2.50 
EV483 2.75 
EV485 2.25 
EV487 2.75 



EV181 $2.75 
EV183 3.00 
EV185 2.50 
EV187 3.00 



EV581 $3.25 
EV583 3.50 
EV585 3.00 
EV587 3.50 



EV281 $3.75 
EV283 4.00 
EV285 3.50 
EV287 4.50 



EV381 $6.50 
EV387 4.50 



EV681 $6.50 m 



m Cat. No. 



EVA210 
EVA215 
EVA 220 
EVA230 
EVA240 
EVA450 



Length 



mu 

\7% 



Width 



6% 

10 

14 



Cat. No. Length 



EVBX210 
EVBX215 
EVBX220 
EVBX240 



15 
13 



Width 



13 



Cat. No. 



EVCX210 
EVCX215 
EVCX220 
EVCX236 
EVCX240 
EVCX250 



Length 



Reflectors are porcelain enameled steel, green outside ancU/hite in^ 



12^ 

13 



Width 



6H 

10 
14' 



Cat. No. 



EVJ210 
EVJ215 
EVJ220 
EVJ240 



Length 



13K 

MM 
15J^ 



Width m 



9 



3-contact receptacle for 2-fila.ment lamps. Add Suffix s! to the cataW nnrSf ^' ^T^^^¥^ equipped with 
If specified on the order, EV series lighting fixture ConliSs cant^?,rS K^^"'^.?^;^^ ^^ ^^^ ^'^t Priee. 
SIO to the catalog number and S1.5D to the list price ^^ iurmshed with '<inside fro^t.rl-' .i.k 



If specified on the order, 60 to 200-watt inclusive EV serips li^Ktir,^ « . 

linum half shades having: etched Al^^ak fini.T. Lm Q'?m?.'i',^e,*^"e .^''ture Condulets 



If specified on the order, 300-watt EV series lighting fixture CondnlM!'. k . 

ntact receptacle for 2-filament lamn... ArM Snffiv q5 .„ Vr_ h:?T"'^*^ ^an be furnished equipped with a Mogul base 

> the list price. 

e frosted' ' globes. Add Suffi:^ 

aluminum half shades having e"tched''Alirk'fi'S.^''Add^Suffi?S^^^^^ fu^'^^^ Condulets can be furnished eauinnef^ with 
(iO. 100, 150-watt and S2.50 to the list price of 20n-watt sizes ^' '^^^'^^ ""^^^r and Sl> 4 to tKs^^iHprnf 

*200-watt types EVBX and EVJ fixtures take deep bowi and 30= «n.l « . ■ ^ 

•Denotes revised listing and addition. ^ ^^ ^"^le reflectors only. 
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Crouse-Hinds Company 
Syracuse, New York 



Condulets for Hazardous Locations 




Section 8S, Page 14A 

(Page 14A dated June -'5 10-i- . n i r ^ ^^^ "0. 1940 

___- .une _o, 193. cancelled by Page 14, Sectioa S5j 



EVA 



Description 




j\ Explosion-Proof 

' °' Ptoure Cndulats with Reflecto, 

"-iass I, Groups C and D 




mill 




With Dome 
Reflector 




With Deep Bowl 
Reflector 



With Shallow Bowl 
Reflector 




Cat. 
No. 



List, 
each 



60- 
Watt 



EVA 1401 
EVA2401 



$15.50 
15.60 




With 30= Angle 
Reflector 



100- 
Watt 



EVA 1041 
EVA2041 



$14.75 
14.85 



Cat. 
No. 



List, 
each 



EVA 1403 
EVA2403 



$15.75 

15.85 



Cat. 
No. 



List, 
each 




With 
Guard 



Without 
Guard 



'2 



150- 
Watt 



With 
Guard 



V2 
3/4 



EVA 11 01 

EVA2101 



$22.15 
22.25 



Without 
Guard 



V2 



EVA 10 II 
EVA20n 



$21.15 
21.25 



EVA 1043 
EVA2043 



—I 



EVA 1405 
EVA2405 



$15.25 

15.35 



$1.5.00 
15.10 



EVA 11 03 
EVA2103 



$22.40 



EVA 1 045 
EVA2045 



$14.50 
14.60 



Cat. 
No. 



EVA 1407 
EVA2407 



EVA 1105 



22.50 ii EVA2I05 



$21.90 
22.00 



EVA 10 13 

EVA2013 



EVA 1047 
EVA2047 



$21,40 EVA1015 
21.50 EVA2015 



EVA 1151 

EVA2151 



V2 



200- 
Watt 



With 
Guard 



3/4 



$22.65 
22.75 



Without 
Guard 



V2 



^4 



EVA 1051 
EVA2051 



$21.65 

21.75 



EVA 1153 
EVA2153 



$22.90 
23.00 



$20.90 
21.00 



EVA 1053 
EVA2053 



$21.90 
22.00 



EVA 1155 
EVA2155 



EVA 1201 
EVA2201 



EVA 1021 
EVA202 1 



$31.65 
31.75 



$30.15 
30.25 



EVA 1203 
EVA2203 



EVA 1055 
EVA2055 



$22.40 
22.50 



$21.40 
21.50 



EVA 1107 
EVA2I07 



EVA1017 
EVA2017 



EVA 11 57 
EVA2157 



$31.90 ! EVA12G5 
32.00 EVA2205 



EVA 1023 
EVA2023 



$30.40 



$31.40 
31.50 



EVA 1057 
EVA2057 



EVA 1 025 



30.50 , EVA2025 



$29.90 
30.00 



EVA 1207 
EVA2207 



EVA 1027 
EVA2027 



List, 
each 



$15.75 
15.85 



$15.00 

15.10 



$22.40 
22.50 



$21.40 
21.50 



$22.90 
23.00 



$21.90 
22.00 



$32,40 
32.50 

$30.90 
31.00 
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Section 85, Page 14B 

May 20, 1940 



Crouse-Hinds Company 

Syracuse, New York 

Condulets for Hazardous Locations 



=u 



CROUSE-HINDS] 



Explosion-Proof 

EVCX Lighting Fixture Condulets with Reflector 

Class I, Groups C and D 



Description 



Size 
Lamp 



60- 

Watt 



MIIMIIII 



100- 
"Watt 



Styje 



With 
Guard 



Without 
Guard 



With 
Guard 



150- 
Watt 



iiiMriii 



200- 
Watt 



Without 
Guard 



With 
Guard 



Without 
Guard 



With 
Guard 



300- 

Watt 



Without 
Guard 



With 
Guard 



Without 
Guard 



iiiiiiii 



500- 
Watt 



With 
Guard 



Without 
Guard 



Size 



V2 



¥4 



V2 
3/4 



V4 



V2 

^4 



V2 



^4 



V2 



V4 



V4 






V2 



With Dome 
Reflector 




Cat, 
No. 



EVCX 1401 
EVCX240I 



EVCX 1041 
EVCX2041 



EVCXIlOl 
EVCX2101 



EVCXIOU 

EVCX2011 



EVCX1151 
EVCX2151 



EVCX 1051 
EVCX2051 



EVCX 1201 
EVCX2201 



EVCX 1021 
EVCX2021 



EVCX 130 1 
EVCX2301 



EVCX 1031 
EVCX2031 



EVCX 1064 
EVCX2064 



EVCX1061 
EVCX2061 



List, 

each 



$19.70 
20.00 



$18.95 
19.25 



$26.45 
26.75 



With Deep Bowl 
Reflector 



$25.45 
25.75 



$26.95 
27.25 



$25.95 
26.25 



$35.95 
36.25 



$34.45 
34.75 



$73.50 
73.60 




Cat. 
No. 



EVCX 1403 
EVCX2403 



EVCX 1043 
EVCX2043 



EVCXnOS 
EVCX2103 



EVCX1013 
EVCX2013 



$67.75 
67.85 



$84.50 
84.60 



EVCX II 53 

EVCX2153 



EVCX1053 
EVCX2053 



EVCX 1203 
EVCX2203 



EVCX1023 
EVCX2023 



$80.20 
80.30 



List, 
each 



$19.95 
20.25 



$19.20 
19.50 



$26.70 
27.00 



$25.70 
26.00 



$27.20 
27.50 



$26.20 
26.50 



$36.20 

36.50 



$34.70 
35.00 



With Shallow Bowl 
Reflector 



Cat. 
No. 



EVCX 1 405 
EVCX2405 



EVCX 1045 
EVCX2045 



EVCX 1105 
EVCX2105 



EVCX1015 
EVCX2015 



EVCX1155 
EVCX2155 



EVCX1055 
EVCX2055 



EVCX 1205 
EVCX2205 



EVCX 1025 
EVCX2025 



' I 




With 30° Angle 
Reflector 



List, 
each 



$19.45 
19.75 



$18.70 
19.00 



$26.20 
26.50 



$25.20 
25.50 



$26.70 
27.00 




Cat. 
No. 



EVCX 1407 
EVCX2407 



EVCX1047 
EVCX2047 



Evcxno? 

EVCX2107 



EVCX1017 
EVCX2017 



$25.70 
26.00 



$35.70 
36.00 



$34.20 
34.50 



EVCX1157 
EVCX2157 



EVCX1057 
EVCX2057 



EVCX1207 
EVCX2207 



' "'■■■'■-.,. 



EVCX 1027 
EVCX2027 



EVCX 1307 
EVCX2307 



EVCX 1037 
EVCX2037 



List, 
each 



$19.95 
20.25 



$19.20 
19.50 



$26.70 
27.00 



$25.70 
26.00 



$27.20 
27.50 



$26.20 
26.50 



$36.70 
37.00 



$35.20 
35.50 



$71.50 
71.60 



$65.75 
65.85 



Reflectors are porcelain enameled steel, green outside and ^i^lntTwi^ -===== 

If specified on the order, 300-watt type EVCX Condiilpts nnn hl'^f ■ , , 
receptacle for 2-filament lamps. Add Suffix S4 to the catalog Lmher and sf'AV^^'Pl^^^ ''''^ ^ Mogul ba^e 3-contaet 

If specified on the order, type EVCX Condulets can be furnXd wUh ^' ^ "^l f '^' ^'f P"<^e. ^ '^' '^ '™**"^ 

catalog number and 31.50 to the list price. urmsned^ith mside frosted" globes Add Suffix SlO t th 
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Crouse-Hinds Company 

byracuse, New York 

Condulets for Hazardous Locations 




Section 85, Page 15 

/o , ^ January 3 1930 

(Supersedes Page dated December' 1/1936) 



Type EVA C 



TN.« T^TT . -^^plosion-Proof 

Type EVA Lightbg Fixture Condulet 

Class I, Group D "-"U-UICL 







or 



thTinl ' f '?PPfaranne and detail cnZT^.? "'^'^ ^■' ""'' '''^"^J »1 Paee 11 ■ 

The fixtu'"' "r"'^ '^?" ™°"" o? heat d "o:;?„f ™™!'", ""f"™' °" ''»™"< ^l ■ 

Ane nxture 13 furn shed witV, ,> "' "^^i^t- tiissipation required. 3 

bowl-^shaped lens, msteadot a gW,: ""'^''"" '""""'^'l inside of the unit) and with a | 

W R . P ''^"^^ ^^ relamping, vvhu-lAvoidd b?.? n r^ ^o^"^e. and reflector assembly » 

The lens is mounted in a m.-(al rin^ T.^ ^^'^''^ ""^^^^ **»*^ f'^of-- ^- 

PositiS, iuS^phtVpl "°"'"^'^ ^^^^^'-"^ - "ot more than 25' from the yerticai I 



Type 



EVA 



Description 



Max. Lamp, ^00 Watts 



Guard and Couplmg 

For Type EVA Condulet 





EV085 



$4.30 



ne.Me -u&Sg^XSuiSTdo^l^ini::;^!! ''^-' "^'^ "'^^^^'^ ^^ ^ ^^ort length of strong, highly 

nipples I rl: 4 iSr^^d?^r^f;^.t^n£ ^^^ ^•j;::^'; . T.. r.o .ngth or nexible t.bin. between 
«£^Pi^i^^!!!!^^i^crewin, into the fixture an'd into thToanop^I'fou.^i/^T'rndult fiS^^^^^ ''"' '"'''"^' ^ "'^^ ^-"'^'^ 




ECF44 



$10.00 



Other flexible ooupiings are listed in this section, page GO. ~~ 

Overall Dimensions: Type EVA— Diameter, IG^ inches; depth, '22U inches. 




^ Type EVA Suspended from 

= GUFC Condulet and CUA Canopy 
m by ECF44 Flexible Coupling 




lastfillation — ExpJosioa-Proof ConduL^ts in Mixing aad Pumpmg Room of Gas Plaat 



mm 



Printed In U,S.A. 



Schedule '*R" 






I 







Type EVH Esad Lampe'- 



^Tpt i • — 



^ T^*^ /- 



-.-e 'It 



I 

^ 



f 





>-C.-fCa^*=:^^ y- 




Type EVS Portable Lamps'— -x; 




Tyje E^S ?:^:^2:il= l. 



-—J '^_ 



— e ETTA - 



14, 



:^ Tt--= - 



:.=£ i i>xs :—__._ - " - 



.. ..rif«r S 






\ 



- _-!*»» 



I 



L cr 



i 10C^-ii'i-lL:z 



ii 



. : i-^^ ^ _ « : 



■^st- T 



CaiSo. lis-. .lJ: C^z. ?: L^-„ ±iia Cat. 5ow L>--. ej^^ ^ 



EVS 



.250 lo .625 EVSaO 



? r'.'s^i 



EV5S2 




Globes"^ 0.e&r^ 



fees: :f fcJAe 

ref-2.;e— eat) ... 



I 



I 



BVTWt SLIOO 



« 



^ t (_2 



D-j»- 



512J» 

&50 

5 5.50 



siaoo M 



tGlobes moBt be ttsei 



will be isBoed for 'ijiobe *-.~ ^_.derf aad !._-:. rertspt of tfae oid p!- - - m good ecsidftian « ^ - _5e 

ptqiftid. with or withoat the brxAeo gtobe, a credit m im ■■! for _ - -^Ifaeawd, 

*£\li^M3 ■ also dost-ti^t: Ois II, Ckoqi G, and Cfasen lU i^:. ... < 




Schedule "^R" 



*''^''--*.>-:^ 



#^'-^-v=- *-ir- i- :,* 
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for Hazardous Locations 



Tyw EVA PU^taad Sign Ltaht Ptai;^' 

Explosion-Proof and Dust-Tight 



Section 85, Page 17 
September 16, 1935 



Condulet 



^^p^ ^^A '^°^^^^^^^^^^^^^^ii:i^^ 



^^i^^:itii-Z'^- 



and Aluminum Gaskets, 




Type EVA 
Pilot Light Fixture Condulet 




Type EVA 
With Sign Attachment 



m The 10 H ^^° Attachment 



Illustrations 



10- Watt 



List, each 




Accessories 

For Type EVA Condulet 




Guard and 
Globe Assembly 

(Clear Giobe) 



> « 



EV39 



$5.50 




Sign 



Attachment f 



• « 



EVNA03 



$4.00 



tThe sign attachment will l)e furnished with figures or letters not exceeding five characters at a charge of S .30 list per g 

/»rio |"fl rtf Ap ;^= 

Overall Dimensions: Type EVA— Length, S%6 inches; diameter, 4 inches. Sign Attachment— Width, 9^^ inches; 1 

depth, 3'^in inches. = 



illlllll 



Printed in V.S.A. 



Discounts: Schedule "CE" 
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Crouse-Hinds Company 

Syracuse, New York 

Condalets for Hazardous Locations 



CROUSE-HLNDS 




Mill 



IMH 



mil 




;.n-Exr!o£ion-Proof Condclets and Floodlights-Coach Spray Booth and Doir^g Room Area 



« 



Installation — Explos 




Installation — Explosion-Proof Condulets in Storage Room of Chemical Plant 



i 



I* 







■^'-i«Cit*! 
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Section 85, Page 18A 
(Supersedes Page dated' mS fj^'i, 

fPlPIII 11. h.. ' 



DL Series^ ■Jw''-* '''' ^"^"'■"ght 

^^^====^============.=,,1^^ Mounted in any Position 




-B^?s?iliE,. 








Type DLB— Bracket Type 
Mounted on Type CPS c/ifdulet 



dust on the exterior where ,tm'Lh7l' "^"""'■"ioo of 
-seethe dust .„ H>e .urrol^'ai^^pre^tt'eo-^ 

Uin^hJ^S'hi^^^eJ^Sl-g «^^- Condole., the 

:;^r 2otoin:- , ^u^SS --v^" -^- 

reflectors are no,v fastened tlrhm/"'"''''''u'^"'l '^' 
mto a flange oo the low™ end 'of Uie hodv'"Tr ""■'I'ii"^ 

tXetrtheToSet"""' "^^ -P--e'^/^7S 

fe,ST.^2S,o:^eStiSi^1^^^'gl&^X^''"t*^ 
on the ceiling or other honzontaK,ur7ace- tyoe S^A f"*^ 
suspension from the ceUiog by conduit or flSfble^upllort: 



various combinations of reflect'ols^o^ ' ^Quipped with 
quiremeiits. renectors and guards to suit re- 

pended from CPS seri^sCondu efs w^fh^h'l "^^^ ^^ «"^«- 
'^ody of type DLA fivtnr^T. u *,^ ^"^ covers. The 

duit ia the top ThS^ "4' t"" °"^ ^ub for threaded con! 

p^-;.™4h a ^S SS^tKoSS^^tli^tl- 



Set Scrns^s/- does 
not Interrupt 
Conduit Thread 



One Piece 
Fixture Bodv 



RQflGctor 




Porcelaia Lamp 
Rsceptacle 

Confinuous Riag 
Olobe Gasket 

Reflcc-for 
fastening Screw 



Inner Reflector 

Globe 



Type DLA with Reflector 
SectioaaJ View 



III! 



Printed in U.S.A. 
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January 25, 1943 

(Supersedes Page dated March 1, 1941) 



Crouse-Hinds CompaQV 

Syracuse, New "iork 

Condulets for Hazardous Locations 



CROUSE-HINDS 




Dust-Tight and Vaportight 

DL Series Lighting Fixture Condulets 

For Class II, Groups E, F, and G Hazardous Locations — When Mounted Vertically 
For Classes III and IV Hazardous Locations — When Mounted in any Position 

Furnished with Lamp Receptacle V46 and Glohe 



( 



PENDENT TYPE 



CEILING TYPE 



S Illustrations 



Type 



Size 




3/4 



DLA 



Vz 

3/4 



Cat. 

No. 



List, 
each 



DLAlOl 
DLA201 



$ 9.70 
9.70 



DLA 121 
DLA221 



$11.35 
11.35 



Size 
Lamps 



100 



150 or 200 



Cat. 
No. 



^''1: Type 
each ■'^^ 



DLC50F $9.70 



DLC20F $11.35 



DLC 



Illustrations ^ 



BRACKET TYPE 
Furnished with DLl Cover for CPS Series Condulets, Lamp Receptacle V46, and Globe 



Ml 



\ ' 



Type 



DLB 




Size 
Lamps 



100 



150 or 200 



Cat. 
No. 



List, 
each 



DLBllF ^14:55 



DLB21F $17:55 



Furnished with Porcelain Enameled Steel Reflector 



PENDENT TYPE 



CEILING TYPE 



ill 




Type 



DLA 

(Dome) 



Hub I Cat. 
Size No. 



List, 
each 



Vz 



V2 
3/4 



DLA1020 $11.50 
DLA2020 11.50 



Reflector 



Dia. 



12 



// 



DLA1022 $16.50 
DLA2022 16.50 



Ml 




DLA 

(Flat 
Cone) 



Vz 



V2 



DLA1040 $11.50 
DLA2040 11.50 



DLA 1042 
DLA2042 



$15.40 
15.40 



18" 



14 



H 



18" 



Cat. 

No. 



DL23 



Size 
Lamps 



DL24 



100 



150 or 
200 



DL43 



DL44 



100 



150 or 
200 



Cat. List, 

No. each 



DLC720F $11.50 



DLC722F $16.50 



Type 



DLC 

(Dome) 



DLC740F $11.50 



DLC742F $15.40 



CPS series Condulets are listed in section So, page ISD. 

Reflectors are green porcelain enamel outside; and white porcelain enamel inside. 



DLC 

(Flat 
Cone) 



i 



Schedule **R" 
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MASTER 

Sign Reflector 

The "Master*' Sign Reflector is fhe result of many years 
of pioneering and development in the field of sign illu- 
mination- It is particularly suitable for lighting large 
signs such as Standard and Three Sheet Poster Panels, 
Store and hlighwoy Bulletins, Roof and Wall Signs- 



.-j 



I- ■ i 




SPECIAL FEATURES 



r 




1. Easy Installation— No Conduit Bends 
Between Reflector and Sign 

Side outlet type of construction permits 
conduit to be led straight into reflector 
neck, as shown in position "A", elimi- 
nating the necessity for conduit bends, 
offsets, street ells or other attochments 
between reflector and panel. Reflector 
is designed for close-to-board mount- 
ing which makes for economy in in- 
stallation. 



2. Flexibility of Reflector Position 



■.■.■^■■■jr\ 






» 1 *- -'" m 



a 



■ ^ 



6 
A 



PANCL 



3. Uniform Lighting Coverage of Entire Board- 
No Scallops or Shadows 

Light spillage is greatly reduced and shadows and 
scallops along top of panel are eliminated. The lamp 
filament lies in the flat plane of the front curve of the 
elliptical reflector shape, producing a long straigtit line 

cut-off which extends more 
than half way to the next 
\ reflector. Compare Diagram 
''A" representing distribu- 
tion on a standard poster 
panel from three Units with 
*'B'* which is the same board 
lighted by three ordinary 

Diagram "B"' Sign UnitS. 




Where desirable, reflectors may be 
raised from normal position '* A" to 
position '*B"* as shown, by bending 
the conduit slightly upward at the 
board. Light distribution will not be 
affected as reflector cut-off follows the 
line of the conduit. Similarly, if re- 
Hectors sag slightly below normal posi- 
tion, no shadow will result across top 
of board. 



4. Interchanaeabilily of Lamps 

If desirable a higher intensity of light can be had on 
a sign without changing reflectors, as either 100 or 
1 50-watt lamp may be used in reflector No. 5570 
and either 150 or 200-watt lamp in No. 5571, This 
can be done without appreciable raising or lowering 
of the cut-off. • ■ ' 

5. Inconspicuous on Board and 

Easy to Clean 



Diofironi "A*' 




The "Master*' Sign Reflector is com- 
pact, neat appearing and very in- 
conspicuous when installed. This 
compact construction tends to re- 
duce resistance to wind stresses. 

Porcelain interior can be as easily 
cleaned as a china dish. 
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P.9^2 NORTHERN ELECTRIC • A NATIONAL ELECTRICAL SERVICE 



Features end Specifications of "Master" Sign Reflector i 



SPECIAL FEATURES (Conf.) 



6. Easy-to-Wir«. 



ustration shows Kow new separable fitting allows reflector 
to be slipped back out of the way while wiring. Simply 
release two screws for quick attachment of leads to wiring 
terminals. 

7. Large Set Screw. 

Large set screw allows permanent positioning of reflector 
on conduit of any desired point. Large set screw 1$ very 
useful for guy wire attachment. 




t 



TYPICAL DISTRIBUTION CURVES 






B C 




Al (U Ufl i. o fop vUw o( the ,ion .elleefor, and obov o« diilributioh cwfvei modo on perpwdiculor plan* 

Ihiough linei marked "AA", "BB", "CC". 



4 




SPECIFICATIONS AND LISTINGS 



Convenient Packaging-Reflectors ore pocked in units 
o two to a box. This packing eliminates the necessity 
of breaking open pacl<ages when send.ng them out for 
installation. 



Reflector-Elliptical shape of porcelain enomeled steel 
with side outlet. 

■ 

Choi« of Color.-Reflectorsare regularly f.n.shed green 
outside; reflecting white, inside. When specified reflec- 
tors con be furnished with on outside finish of white 
red, blue, yellow or any other standard stock color at' 
an advance in list price. 

Standard Socket-Cat. No. 44-S one-piece C.E.S.A 



stondord porcelain, medium base rigid keyless socket 
with indented, threaded shell to retard loosening of 
lamps under vibration. 

Shock- Absorbir^g Socket- Lengthens lamp life by pro- 
fecting the ilament from vibration. Supplied in place 
of r,g,d socket at odvonce m reflector list. To order, 
suffix reflector number with "SHB." 

Fitting —An 



9-Angle "X" style 
weatherproof sepo.oble fitting 
w.fh set screw. Tapped V, ,nch, 

sfondard; 3^ inch, if specified, at 
no odvance in list price. 




SIZE OF 






LAMP, 


CATALOG 


DIM. 


WAns 


NO. 


,.g.. 


100. 150 


5570 


13.^2 


1 50, 200 


5571 


1 V-2 



DjMENSIONS 
DIM. 
"A" 



IN INCHES 
HGT. 



WIDTH 



•<r\" 



9]» 
9^ 



'D 



m 

9K 






STANDARD 
PACKAGE 

2 
2 



SHPG. WT, 

LBS. STD. 

PKG. 



VA 
8 



• 




;- _,*' .<.' 



tf >y i • <C.^,, J- • V 4 
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Installation Data for ''Master'' Sign Reflectors 

For Standard Poster Panels, Roof and Wall Signs 

suRrAce ^ ^END OF 

'^ ^-— oiBF [[^g tables below give proper spacing of reflectors 

on various types and sizes of signs, and also tell 
what size lamp to use. Reflector spacing must not 
exceed recorri men dot ions given in these tables. 
Closer spacing between reflectors will result in a 
more brilliantly lighted sign. 

Diagram at the left gives the elevation and part 
of o standard bulletin board installation. Letters 
on the diagram refer to corresponding letters in 

the tables, 

Reflector No. 5570 takes either 100 or 1 50 Watt Lamp. Reflector No. 5571 takes either 1 50 or 200 Watt Lamp. 
When 1 50 Watt Lamp is specified use No. 5571 Reflector so that if desired, sign may be brightened with 200 
Watt Lamps. 

TABLE OF SPACING DISTANCES 

FOR STANDARD POSTER PANELS AND BULLETINS 




Kind oJ 8oord 


A 

Sice oF 
Board 


tNo. oF 
Reflectofs 
Required 


B 

Distance 
Oul 


C 
Diiiance 
From £nd 

1 


D 

Djilance 

Apart 


ts 


i€ of Lompi, Watf 






Blight 

LocQlioni 


Ofdinory 

Locotioni 


Dark 

LocQtioni 


Standard Posler Pone 


inO"x25'0" 


3 


S'O" 


4'2* 


8 '4" 


200 Walt 


150 Waft 


100 Wott 


Thrct Sheet Poller Por^e 


S'O-xS'lO- 


1 


4'0'' 






200 Watt 


1 50 Waif 


100 Won 


Slondmd Stor* Bulletin 


11'6")(11'6" 

^^■6'^^b'5'• 
lT6''x2T4' 


2 
2 
3 

4 


S'O" 
S'O" 
S'O" 
S'O" 


4'1" 
3'7" 
3'3' 


5'10'' 
8'3" 
7'1* 
6'7' 


150 WoH 
500 Watt 
200 Watt 
200 Watt 


100 Wofi 
\ 50 Watt 
1 50 Walt 

1 50 Wott 


100 Waff 
100 Watt 
100 WaH 


Standard Highway Bu etin 


12'6''k42'0" 


5 


5'3' 


4'4' 


8 '4" 


200 WoM 


1 50 Watt 


100 Watt 


Standard City Of Suburban Bu lelln 


12'6%47'0'' 


6 


5'3' 


3'^^" 


T'lO" 


200 Watt 


1 50 Waft 


100 Watt 


Railroad, Metropolitan or Highwoy 


I8'0"'sf72'0'' 


6 

■ 


8-6" 

r 


t'O" 


12'0" 


•500 Watt 


•300 Watt 


200 Wott 


BvlUtin 


•Takes Reflec 


tor No. 5537 





TABLE OF SPACING DISTANCES 

FOR ROOF AND WALL SIGNS 





A 

Heighl of 

Sign 


B 

Distance 
Out 


C 

Distance 
from End 


D 
Distance 

Apart 


tSize of Lampj, Wotts 




Bright Locations 


Ofdinarv Locations 


Dofk Locafioni 




2' to 4' 


Tb" 


2'6' 


5'0' 


100 Watt 








5' to 6' 


3 '6* 


3'0" 


6'0' ■ 


150 Wott 


100 Watt 






7'lo 9' 


4'0' 


z'r 


6'6' 


200 Watt 


1 50 Wojr 


100 WoH 


Roofer Woil Sign 


9' to 12' 


S'O' 


4'0" 


S'O* 




20O Wott 


1 50 Woft 




13' to 15' 


6'6' 


S'O" 


lO'O' 






200 Wolt 




16' to 18' 


8 '6" 


b'b" 


n'o" 




.,.,,.., 


200 Wott 



tFot darlc color boards, hiflher wattage iamps of more lefleefori per boord should be used to overcome light abjoiplion. 
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"Emblem'' Sign Reflectors 

For Infenslve Lighting of Circular EmbUm and other Similar Small Signs 





Typical Dii^iibution 
Curve 



Cat. No. S1321-L 



SIZE OF LAMP, 
WAHS 

50,60 
75,100 

150 



CATALOG 

NO. 

S1821-L 
S1822-L 
S1823-L 



HGT. "A" 

103^ 
12^ 



-DIMENSIONS IN INCHES 
DIA. -B-' DIM. "C- 



8 

8 

10 



9K8 




SHIP. WGT 
STD. PKG. 

27 lbs. 
30 lbs. 
35 lbs. 



Shock-Absoibing Sockets, \<3i piolonBlng lamp life, (urnithed in place of the 

High Lighting Efficiency 

The new Emblem Reflector is designed for lighting 
circular emblem signs of the type popularly used 
about gasoline filling stations, super-service stations 
and garages. Sign is uniformly and brilliantly illu- 
minated and, due to the curved cut-off at the top, 
there is a minimum spillage of light beyond the sign. 

Easy fo Install 

Installation time is reduced by the "1800 Series." 
Removoble Reflector construction. Side outlet hood — 
no conduit bending. hHood is drilled for attaching guy 

wires. 



reootoi rigid lockal at a imoll advance in pfice. 

Neat and Inconspicuous 

When installed as recommended, Emblem Reflectors 
are neat and inconspicuous and do not interfere with the 
readobility of the sign, day or night. 

Construction 

The hood is cast iron, electro-plated, with side outlet 
tapped 3'2-inch. One-piece porcelain socket, No. 2101. 
Refector is porcelain enameled steel of efficient, sym- 
metricol shape. Finish: reflector is green outside, white 
inside; availoble with red outside, when specified — 
refer to nearest District Sales Office for price. 



dKn 




Dimertsion '"D" is the 
overall length of conduit 
from the Face of the sigh 
to lelleclor, including 
Ihregding al ends. . 



Mounting Data for Circular and 
ApprOKimotely Circular Signc 

Signs of approximate sizes shown In trie table ore 
lighted suitably with one reFlector on each side. Besf 
results aie obtained by centering the reFlector in rela- 
tion fo the sign with the top edge of the reflector level 
with top of sign. 

*For dark-colored signs, or where higher intensities 
ore desired, follow lamp fecommendations for next 
brighter location. 



Heighl 


■D" 


Lamp S 


le in 


Distonce 


Wott» 1 


Oui 




1 


oF 




Locolioni* 1 


Sign 


from 
Sign 






Average 

50 


9rigfit 

60 


15" 


7H 


18" 


9" 


60 


75 


21" 


10>2" 


60 


75 


24" 


12" 


60 


75 


27" 


13H" 


60 


75 


30" 


15" 


75 


100 


33" 


16H" 


75 


100 


36" 


18" 


75 


100 


39" 


19H" 


75 


100 


42" 


21" 


100 


150 


45" 


22 k" 


100 


150 


1 48" 


24" 


100 


150 



r — 

i 



\ 



* 



COMPANY LIMITED 



HALIFAX 
TORONTO 

WINNIPEG 



SAINT JOHN, N.B. Ol'EBEC TROIS RIVIERES SHERBROOKE MONTREAL OHAWA VAL D'OR 

HAMILTON LONDON WINDSOR KIRKLAND LAKE TIMMINS SUDBURY PORT ARTHUR 

REGINA CALGARY EDMONTON VKNON VANCOUVER VIOOBIA 
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ILLUMINATION 



FOSTORIA 
lOCAlITES 
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INCREASED 

PRODUCTION 
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ENCLOSED JOINT TYPE FLEXIBLE ARM MODELS 

C.S.A. APPROVED 




All Wiring 
Fully Encloied 



GENERAL SPECIFICATIONS 

Instantly adjustable arms with new type Adjusta-tension jointe 
with tension adjustable to suit the job and the worker. All 
wiring fully enclosed. Reflectors are as listed on individual 
model specifications. Keyless porcelain lamp socket. Base 
mounts on 4" round or octagonal outlet box or on any flat 
surface. Toggle switch in base. Vista green color, matte finish 
baked enamel, infra-red baked. Units supplied completely 
wired and short leads for connection at outlet box. 



"HX" TYPE REFLECTOR GROUP 

Reileclor depth 3", orifice 5"x3'^/8"- Reflector rotnies 
360". Light distribution — medium asymmetric. Int^-iioi 
finish — high temperature, highly reflective white bciked 
enameh Accommodates all medium screw base lamps 
from 15 watts through iOO wan A-2h 




MODEL 09*HX*412 

Ideal for lighting many operations 
where short arm is desired. Two 
joints. Overall length 24^/^", 




MODEL 099.HX-412 

Popular longer aim model Three 
joints. Overall length 33%", 
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PX" TYPE REFLECTOR GROUP 



Reflector depth 4V4", orifice diameter 6'9/l6". Light 
d!Strib>ation — wide. Interior finish — high temperature, 
highly reflective white. Accommodates all medium 
screw base lamps from 15 watts through 100 watt A-21. 




MODEL 09.PX-412 

Same features as model 09-HX-412 
except larger reflector. Two joints. 
Overall length 26%". 




MODEL 099-PX-412 

Same features as model 099-HX-412 
except larger reflector. Three joints. 
Overall length 35V2"- 
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FLEXIBLE TUBE ARM MODELS 

C.S.A. APPROVED 



*!, ' 



Alt 

Wiring 

Fu/fy 

Enc/osed 



GENERAL SPECIFICATIONS 

Strong flexible tubing arm. instantly adjustable to any position. 
All wiring fully enclosed. Reflectors are as listed on individual 
model specifications. Porcelain lamp socket. Base mounts on 
4 round or octagonal outlet box or on any flat surface. 
Toggle switch in base. Vista green color, matte finish baked 
enamel, infra-red baked. Units supplied completely wired and 
short leads !or connection at outlet box. 



"HX" TYPE REFLECTOR GROUP 

Reflector depth 3", orifice 5"x3y8", Reflector rotates 
360°. Light distribution — medium asymmetric. Interior 
finish — high temperature, highly reflective white baked 
enamel. Accommodates all medium screw base lamps 
from 15 watts through 100 watt A-21. 
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MODEL 12.HX-400 

For small machinG tools, etc.. lequir 
ing short arm. Overall length 2QVx" . 




MODEL 18-HX-400 

Same as Model 12-HX-40a except 
longer arm. Overall length 26I/2". 
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PX" TYPE REFLECTOR GROUP 



Reflector depth 4W , orilice diameter 6-9/16". Light 
distribution — wide. Interior finish — high temperature, 
highly reflective white. Accommodates all medium 
screw base lamps from 15 watts through 100 wotl A-21, 





MODEL 12-PX-400 



Same as model 12-HX-40Q except 
larger reflector. Overall length 




MODEL 18-PX-400 

Same as model 12-PX-400 except 
longer arm. Overall length 28^2", 
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FOR YOUR SPECIFIC REQUIREMENTS — WRITE FOR ILLUSTRATED BULLETINS 

DEPT. 65 • 1600 NOTRE DAME ST. WEST • MONTREAL 
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LAMPS 



INDUSTRIAL LIGHTING 



COMMERCIAL LIGHTING 



FLOOD LIGHTING 



STREET LIGHTING 



RESIDENTIAL LIGHTING 




OTHER BULLETINS IN THE INDUSTRIAL LIGHTING SERIES 
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Hortharri Ehctrk 



COMPANY LIMITED 

HALIFAX MONCTON QUEBEC CHICOUTIMI THREE RIVERS SHERbROOKE MONTREAl OTTAWA VAl D'OR 

KINGSTON TORONTO HAMILTON IQNOON WINDSOR KIRKLAND LAKE TIMMINS SUDBUHY 

FORT WILLIAM WINNIPEG REGINA LETHBRIOGE CALGARY EDMONTON VERNON VANCOUVER VICTORIA 
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TROLLED BY A TOUCH 




) 



f v" 
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Float your light exactly where you want it . , . as quickly and easily as you move your arm. The Dazor Floating Lamp stays put 
without further adjustment or locking. Raise, lower, push or pull it; swing it through an arc; twist or turn it at an angle— wherever 
you stop the reflector it ''stays put" until you change the position. The Dazor floating principle is entirely different from that of 
any other lamp, providing true finger-tip control for maximum convenience. It is the answer to efficient localized lighting — either 
fluorescent or incandescent. 
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OR LAMP GETS ITS 






Floating Arm: A strong spring iorce, acting 
through a shifting fulcrum and parallelogram 
on both sections of the double-arm, equalizes 
the varying forces exerted by the arm, thereby 
balancing the arm in any position. This is a 
patented feature found only in Dazor Floating 
Lamps. The spring mechanism is entirely en- 
closed within a housing near the base. 



7M- 10-50 



6-Swivel Combination: Six different connec- 
tions on a Dazor Floating Lamp respond to finger- 
tip control, together permitting any angular adjust- 
ment. 

At (1) the main standard swings 305° laterally. 

At (2) the arm moves through a vertical arc of 
135°. 

At (3) the elbow of the arm encloses an arc of 
120". 

At (4) the reflector assembly rotates 360° around 
the arm. 

At (5) the reflector assembly moves las'" in the 
knob of the arm. 

At (6) the reflector pivots 305° around the socket. 



The Hoating arm principle, coupled with the 
double-arm construction and the six swivel and 
hmge loints described above, results in extreme 
^exibility and ease of manipulation without further 
tightening or locking. 
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WHICH KIND OF LIGHTING . ■ . 

Fluorescent or Incandescent? 



The requirements of the individual task or ma- 
chine, the state of general Ughting, the user's 
preference— all of these help determine whether 
fluorescent or incandescent lighting will be best 
in a given installation. A few principles, however, 
can be stated. 

Fluorescent Lamps have quickly become popular 
because they provide a cool diffused light; the 
result is clear, pleasing illumination without eye- 
strain. Fluorescent tubes consume less current per 
footcandle of illumination. 



Incandescent Lamps are especially suitable 
for concentrated lighting of a limited area or for 
close inspection. 

Each type is giving complete satisfaction in 
thousands of applications. Remem.ber that the 
Dazor floating arm permits the reflectors of both 
Fluorescent and Incandescent Models to be placed 
wherever the user desires, giving accurate control 
over (1) intensity and (2) glare — the two most 
important factors in any lighting system. 




/•>■■ 





Two typical Daior Floating 
Lamp installations: 

At l&it. Dazor locandeS' 
cent Universal Model, at- 
tached to machine tool. 

At light, Dazor Fluores- 
cent Bracket Model, attach- 
ched to diattiug board. 




CORRECT LOCALIZED LIGHTING 

Increases Production Efficiency 




The Dazor Floating Lamp carries localized lighting 
to its logical conclusion. The user gets light where 
needed. And a touch oi the hand adjusts that light 
in such a way as to avoid reflected glare; the rays 
are directed away from and not into the eyes of the 
worker. Thus a major cause of eye-strain, fatigue^ 
errors and accidents is checked at the source. 
Employees profit by increased efficiency, better 
health, higher morale. 



By its contribution to the productive capacity of 
both men and m.achines, correct lighting promotes 
industrial efficiency. Electric light and power go 

into the planning^ manufacture and use of every 
type of product. In industry, factory and office, 
hundreds of thousands of Dazors are helping to 
save time and increase output. 
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D m^m MO^WL 



The Dazoi Floating Lamp provides a choice 
of four bases, suitable for virtually any ap- 
plication on machine-tools, benches, walls^ 
dravang boards, desks or floors. 

Universal Model: With this combination 
base the lamp may be clamped or screwed to 
any surface— horizontal, sloping or vertical. 
The base is provided with three holes for 
mounting with screws; when thus screwed in 
place, the stud, clamping lug and wing nut 
are not used. A base pad, to prevent the scar- 
ing of fine surfaces, and wood screws for 
mounting are furnished with each unit. See 
typical mountings at right. 

Pedestal Model: A heavy iron base, 12" 
in diameter, gives stability to this portable 
floor -type Dazor. Pedestal measures 39" from 
floor to arm-hinge at top of pedestal, This 
model is especially adapted to offices, doctors' 
quarters and homes. 

Desk Model: The weighted base of this 
Dazor Lamp does not require fastening down, 
permitting it to be placed anywhere on a flat- 
top desk, table or other horizontal surface; 
can be moved as desired. Base is streanalined 
as shown. 

Bracket Model: A goose-neck iron bracket 
forms the base of this Dazor model. Fastened 
to under side of drawing board by screws, it 
leaves upper edge of board clear for T-square, 
instruments or rolled cover. 

Note. After mounting lamp, the standard thot 
supports the arm should be adjusted to a vertical 
poBition; otherwise arm tends to rotate to low 
point of ore. 



« 
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Clamped to 

horizontal 

suriace 



Screwed to 

slanting 
suriace 

UNIVERSAL MODEL 



Screwed to 
vertical 
suriace 



DESK 
MODEL 




BRACKET 
MODEL 



- 

STANDARD FINISH 



7M 



The standard Dazor finish is Statuary Bronze 
Baked Enamel. Inner surfaces of reflectors are 
white Baked Enamel. The Pedestal Model 



either Fluorescent or Incandescent, may also 
be obtained with outside finish in White Baked 
hnamel. 
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Dazor Floating Arm 

FLUORESCENT LAMPS 





FOR 15-WATT LAMPS 

S°f?^?**(!°n'** ^" Universal and Bracket 
Models the badlasts are instaUed in the rectangular 
housing just above the base; in Pedestal and Desk 
Models they are in the lamp base. 

Dazor Manual Fluorescent Starter: This is 

a combination line switch and manual starter 
built into a single unit. A patented Dazor de- 
velopment, it incorporates the following salient 
features; 

1. Positive action, efficient and durable. 

2. No periodic replacements required. 

3. Starts fluorescent tubes on a line voltage as 
low as that on which the tubes themselves will 
operate. 




?i 
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FOR 6- WATT LAMPS 

4. Eliminates blinking of de-activated tubes; up- 
on lamp failure no current flows through the 
ballast, as the cathode heating circuit is always 
open (except when the red starter button is 
depressed for starting the tube), thus preventing 
wastage and overheating of the ballast. 

5. The Dazor Manual Fluorescent Starter will 
function and start a tube at any temperature at 
which the tube itself will function. 



Power Factor Corrected Fluorescent 

Lamps: All fluorescent units hsted have a 
capacitor in the ballast circuit which raises the 
power factor above 90%. 





Dazor Floating Arm 

FLUORESCENT LAMPS 



DESK MODEL 

Using Two 15- WATT Lamps 



Catalogue 

Number 



Circuit 
Voltage 



Power 
Factor 



Arm 
Extension 



P-2324-16 llOV— 60C 



95% 



24" 



m3 




Equipped with 2-condiictor No. 18 POST Midrip Brown Cord, 
extending 8'9" from the base, and a No. 7701 Rubber Cap. 

The Fluorescent Desk Model is portable, lequiring no screws or clamps; base is weighted to support the 
floating arm in any position while resting on any level desk, table or stand. Convenient for ilat-top desks 
of executives, architects, accountants, clerks. For slanting surfaces, such as drawing tooards, specify the 
Universal or Bracket Model. Auxiliary is installed in the base, 



Dazor Rigid Arm 
UNIVERSAL MODEL 

Using Two 6-WATT Lamps 



Catalogue 

Number 



Circuit 
Voltage 



Power 
Factor 



Arm 
Extension 



P110B206W16 nOV— 60C 
P114B206W16 UOV— 60C 
P118B206W16 llOV— 60C 



95% 
95% 
95% 



10" 
U" 
18" 



Equipped with 2-conductor No. 18 POST Midrip Brown Cord, 
extending 8'9" from the base, and a No. 7701 Rubber Cap. 

This Special Euorescent Universal Model, with Rigid Arm instead of Floating Arm, hag been newly 
designed and introduced in response to repeated requests. It meets a frequent need by fitting in close 
quarters that may not take a full-size mounting, at the same time lighting a small fixed area brightly. 
Light source can be controlled laterally and at the reflector, lacking only the extensibility of the standard 
double arm. Curved arm is 14" cold rolled steel tubing. Other measurements are as follows: Vertical 
rise from clamp base, 14". Horizontal extension, 10", 14" or IS", as ordered. Height of reflector above 
base plane, 10^4"- Auxiliary is installed in housing just above the base. 



*! 
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Dazor Floating Arm 

FLUORESCENT LAMPS 



UNIVERSAL MODEL 

Using Two 15-WATT Lamps 



Catalogue 

Number 



Circuit 
Voltage 



Power 
Factor 



Aim 

Extension 



P.2124-16 
P-2134-16 



llOV- 

11 ov- 



-60C 
60C 



95% 

95% 



24" 
34" 



Equipped with 2-conductor No. 18 POSJ Midrip Brown Cord, 
extending 8'9" from the base, and a No. 7701 Rubber Cap. 

The Fluorescent Universal Model fastens to practically aU types of factory or machine shop fl^^P^^"*^ 
lathes, drills, presses, shapeis, milling machines, assembly benches, inspection tables. To work ^^jic^es 
in garages ... to repair benches in jewellery, engraving, radio, typewriter and bicycle shops . to tames 
or waUs in dental, medical and chemical laboratories ... to drawing boards ... to business machines, desks, 
tables and files in offices ... to desks and work benches in private homes, basements and garages. I he Z4 
arm extension is recommended for average-size benches, machines, desks and stands; the 34 tor drawing 
boards executive desks and large working areas. Auxiliary is installed in housing beneath the spring mech- 




anism. 



UNIVERSAL MODEL 

Using Two 6-WATT Lamps 



Catalogue 
Number 



Circuit 
Voltage 



Power 
Factor 



Arm 
Extension 



P-6W-2124-16 llOV— 60C 
P.6W-2134-16 1]OV~60C 



95% 
95% 



24" 
34" 



Equipped with 2-conductor No. 18 POSI Midrip Brown Cord, 
extending 8'9" from the base, and a No. 7701 Rubber Cap. 

This is identical with the standard Floating Arm Universal Model, except that the reflector is but QH" long. 
It duplicates the larger lamp in flexibility and service. Can be clamped or screwed anywhere that the other 
can— on numerous types of machines, benches and desks. Where space is at a premium, or when high 
lighting efficiency is required in small compass, this model usually solves the problem easily. Choice of 
24" or 34" arm extension. Auxiliary is installed in housing beneath the spring mechanism. 




9 



BRACKET MODEL 

Using Two 15-WATT Lomps 



Catalogue 
Number 



Circuit 
Voltage 



Power 
Factor 



P-2434-16 llOV— 60C 



95% 



Arm 
Extension 



— / 



34" 



7K 



Equipped with 2-conductor No. 18 POSJ Midrip Brown Cord, 
extending 8'9" irom the base, and a No. 7701 Rubber Cap. 

The Fluorescent Bracket Model provides convenient, easily directed light for architects, draftsmen and 
artists. The goose-neck base attaches with screws to under side of dravnng board, leaving top of board 
entirely free of obstruction. T-square may be used along upper edge and board cover may be rolled into 
hollow of the goose-neck iitting. This base is also adaptable to certain benches and machines. Auxihary is 
installed in housing beneath the spring mechanism. 
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Da2or Floating Arm 

FLUORESCENT LAMPS 



PEDESTAL MODEL 

Using Two 15-WATT Lamps 



Catalogue 
Number 



Circuit 

Voltage 



Power 
Factor 



Arm 
Eictetision 



P-2224-16 

P.2234-16 



llOV— 60C 
llOV— 60C 



95% 
95% 



24" 
34" 



v;:- 




^1^ 






Equipped with 2-conductor No, 18 POSJ Midrip Brown Cord, 
•■ _ extending 8' 9" from the base, and a No. 7701 Rubber Cap. 

The Fluorescent Pedestal Model is an all-purpose floor lamp, especidUy suitable for shops, physicians' 
offices, studios and homes. It is handy in the sick-room for nurses' use. Of as a patient's night lamp. Fur- 
nished on request in White Baked Enamel Finish. Use the Pedestal Lamp in the home for reading, sewing 
or bridge. The 34" arm extension is favoured for most applications. Auxiliary is installed in the base. 



•■■*. 
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INCANDESCENT LAMPS 



lantp Holders: These are high grade, brass shell, medium base, push-thru type with threaded 
shell to receive threaded reflectors. 

Reflectors: Three styles are offered- types ''S", ''Rl" and "R2" . The "S" reflector is assembled 
with the lamp arm and is included in the catalogue number. The "RI" reflector may be used with a 25 
or 40 watt lamp and the '"R2" reflector with a 40 or 60 watt lamp. These reflectors are not assembled 
with the arms and must be ordered separately. 

Caution: Dazor Floating Lamps are adjusted at the factory to balance Dazor Reflectors; we caution 
against the use of others, as any appreciable difference in weight will result in throwing the iloatmg arm 
out of its normal and automatic state of balance. 




f- BVi-^J 





Dazor Floating Arm 

INCANDESCENT LAMPS 

and Reflectors 

with ^^S" Reflector included 

For One 40 Watt to 60 Watt Bulb 



Type of 
Base 



Catalogue 
Number 



Arm 
Extension 



Desk Model 

Universal Model 

Universal Model 

Bracket Model 



3324-S 
3124-S 
3134'S 
3434-S 



24 
24 
34" 
34 



/i 



it 



Equipped with 2-conductor No. 18 POSJ Midrip Brown Cord, 
extending 8'9" from the base, and a No. 7701 Rubber Cap. 

This attractive incandescent lamp model with rectangular reflector serves many applications. 
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Dazor Floating Arm 

INCANDESCENT LAMPS 

PEDESTAL MODEL 



« 



REFLECTORS 



Catalogue Height of Arm 
Number Pedestal Extension 



Catalogue Number Diameter 



3224 
3234 



39" 
39" 



24" 
34" 



R-1 
R-2 



5H" 



Equipped with 2-coDductor No. 18 POSJ Midrip Brown Cord, 
SenLg 8'9" from the base, and a No. 7701 Rubber Cap. 

The Incandescent Pedestal Model matches the nuorescent Model ^-^J^5t^t'^ue If^rifbu'i^cT^^ 
reflector. It has similar home, office and shop u^es. Special attenhon ^/^f J^^ ° J^^^J^^^^^^ in patients' 

descent Ught in physicians' offices-for consdtahon, ^^^^'^^tion and minor operabo^s^ ^P^ ^^^ 

,ms. For doctors' use. a R-40IF 150-watt Bu^b is recommended. ^ re lector is not re^mrea ^ 

used. Optional White Baked Enamel Finish, avadable in this ^^^^f ■^^^^^5°,^3^,^ib"ed ^Ui he^£s and 
specUy il desired. The 34" arm extension is favouied. These reflectors are not assemotea 

must be ordered separately. 

BRACKET MODEL 



Cdtalogue Number 


Extension 


3434 


34" 


1 

REFLECTORS 


Catalogue Number 


Diameter 


R-1 

R-2 


5H" 



Equipped with 2-conductor No. 18 POSJ Midrip Brown Cord, 

extending 710 >/' from the base, and a No. 7701 Rubber Cap. 

The Incandescent Bracket Model and its duplicate with fluorescent illumination, give the architect, 
draftsman or artist the lighting of his choice, plus freedom from interierence with drawing instru- 
ments anywhere on the board's surface. Goose-neck bracket is quickly attached to under side ot 
board with three screws. When angle of board is changed, lamp standard should 
be adjusted to retain its vertical position. This model may also be permanently 
attached to various machines, benches and tables. These reflectors are not assem- 
bled with the anns and must be ordered separately. 



UNIVERSAL MODEL 

Catalogue Number E^^eSon 



REFLECTORS 



Catalogue Number Diameter 



3124 
3134 



24" 
34" 



R-1 
R-2 



5H" 



6W' 



Equipped with 2-conductor No. 18 PCS] Midrip Brown Cord, 
extending 8'9" from the base for the 24" Arm, and 7'10" 
for the 34" Arm; and a No. 7701 Rubber Cap. 

The Incandescent Universal Model has the same broad applications ac outlined for the corresponding fluo- 
rescent Model. It is serving machinists, die and tool iQakers, assemblers, inspectors, mechanics, repairmen. 
It IS popular with architects, engineers, draftsmen, artists, chemists, amateur and professional photographers. 
It has many uses in offices in connection with adding machines, mimeograph machines, and similar equip- 
ment, and in homes. The 24" arm extension is recommended for average-size benches, machines, desks 
and stands; the 34" for drawing boards, executive desks and large working areas. These reflectors are not 
assembled with the arms and must be ordered separately. 
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^/TTRANOUILUX 




CANADIAN PATENT 
No. 405912 
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1. FLURACITE REFLECTOR 

2. FLUORESCENT LAMPS 
(Not supplied) 

3. DIFFUSING LAMP SHIELD 

4. LIGHT MIXING SHIELD 
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^ FLUORESCENT LUMINAIRE 
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LONGITUDINAL 
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FINISHED IN WHITE 

Refreshingly cool and good looking 

SMOOTH - COOL - DAYLIGHT 



The two lamps operate out-of-step, with one lamp 
at maximum brilliance when the other is at its mini- 
mum. The mixing panel of Tranquilux neutralizes the 
light from both lamps, giving smooth even illumination. 

Note: For best results on 25-cycle circuits, use lamps with 
coated ends. Where three-phase power is available, connect 
adjacent units to ahernate phases. 

SHIELDED LAMPS— WITH EFFICIENCY 

The lamps are well shielded from any normal 
transverse viewing angle. The planes of the reflector 
and shield are selected to minimize dust collection^ 
thereby maintaining initial efficiency. 



EFFICIENCY 



0"- 90° 
90°- 180° 



-65.8% 
- 5.2% 
0°-180°— 71 % 




HOW TO MAKE CONTINUOUS RUNS 

Remove ornaments and bolts from end plates to 
be joined. Couple end plates together with chase 
nipple and locknut and replace bolts. 

FLURACITE REFLECTING SURFACE 

Fluracite on steel. This reflecting surface is a 
synthetic material, glossy white and mineral-hard, 
discovered by Curtis after extensive research — ■ 
especially developed to maintain, and not distort, 
the color value of the fluorescent lamp. Fluracite 
possesses unusually high reflectivity and is easily 
cleaned with &oap and water. 
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Number of 40-Wa t 
Lamps 


DIMENSIONS 


CATALOG NUMBERS 


Height 


Width 


60-Cyc e 


25-Cycle 




7" 
7" 
7" 


9" 
\2K" 


6227-C 
6237-C 
6247^C 


6227-F 

Not available 

6247-F 









Hangers not included— see page 4. 



u^ CURTIS LIGHTING I^JZODUCT 
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PLANNING WITH TRANQUILUX FOOTCANDLE CHARTS 



Footcandles for Tranquilux may be calculated 
from the charts or by the "Coefficient of Utilization" 
method, using the table directly below. 



COEFFICIENTS OF UTILIZATION 


CEILING 75% 


50% 1 


30% 1 


WALLS 50%|30%|lO% 50%|30% |l0%|30% ll 


0% 


ROOM 
INDEX 


COEFFICIENTS OF UTILIZATION 


J 


.29 


.25 


.22 


,29 


.25 


.22 


.24 


.22 


I 


,37 


.32 


.30 


,36 


.32 


.29 


-32 


.29 


■H 


.40 


.36 


.34 


-39 


.36 


.34 


,35 


.33 


G 


.44 


.40 


-37 


.42 


.39 


.37 


.38 


.36 


F 


.47 


.43 


.40 


.45 


.42 


.39 


-41 


.39 


E 


.51 


.47 


.44 


.49 


.46 


-43 


.45 


.43 


D 


.55 


.51 


.48 


.53 


.50 


.47 


.49 


.47 


C 


.57 


.52 


.49 


.54 


.51 


-49 


.51 


.46 


B 


,60 


.56 


.53 


-57 


.54 1 .52 


.53 


.52 


A j .61 


.58 


.55 


.59 


.56 


.54 


.55 


.53 



The application oi continuous fluorescent sources 
to general lighting problems is somewhat different 
than planning for luminaires on conventional outlet 
spacing. For this reason the footcandle charts shown 
have been prepared. 

Constant footccindle values are obtained under a 
continuous section at points more than 12 feet in 
from either end. At the end of a long section, the 
values are one-half of those under the center of a 
long section. 

The chart shows how the intensities under single 
and continuous sections vary with mounting height. 
It is easy to determine the intensities between con- 
tinuous sections by the use of the data given. 

The charts have been compiled from tests on units 
mounted on a fairly light ceiling and are based on 
lamps of 2100 lumens, which is the present rated 
lumen output for 40-watt white lamps. 

All values are for white lamps. For daylight lamps 
decrease values by 15 per cent. 

A maintenance factor of 75 per cent is suggested. 
This means the footcandle values over a period of 
time will be 75 per cent of those given in the tables. 

APPROXIMATE FOOTCANDLE VALUES 

For large interiors with average ceiling heights 
each watt (including ballasts), per square foot of 
floor area^ will produce approximately 15 to 20 
footcandles including a depreciation factor. For 
smaller rooms for each watt per square foot an 
average of 12 to 15 footcandles will result. 



FOOT- CANDLE READINGS 

ON HORIZONTAL PLANE 



< 
2-40 



CONT- 
2-40 



SINGLE TWO LAMP UNIT 

ALSO CONTINUOUS SECTION 

I . 

^3 



MOUNTING 
HEIGHT 



1 



{READINGS ON 

CENTRE UNE 

PARALLEL TO LAMPS 



READINGS ON 

CENTRE LINE 

RIGHT ANGLES TO LAMPS 



fi- 



ll 18 20 16 



5.S 3,5 



3 3^^ 



60 45 30 17 10 8 

I I I I I I 

10 4 6 5 3-5 2.5 2 



CONT- 
2-40 



CO NT 



3.S 



7 



1 40 36 24 21 14 3 5 

I I I t I I I I 

7 7 / "/ 5 3 2 1 



10 



32 26 24 20 14 
. . I I 'I I 

12' lb' 8' 6' A- 7 0' 2' 4' 6' 8' 10' 12' 



t 

9" 



r 

12' 



SINGLE THREE LAMP UNIT 

ALSO CONTINUOUS SECTION 

I 



MOUNTING 
HEIGHT 



O 
< 

3-40 



Sfi 



READINGS ON 

CENTRE LINE 

PARALLEL TO LAMPS 



READINGS ON 

CENTRE LINE 

RIGHT ANGLES TO LAMPS 



^ 



6' 



CO NT. 



3-40 



CONT 



3-40 



CONT. 



1 5 2.S 



26 30 24 13 10 



3.5 2.5 



2.5 



90 70 ^0 30 15 10 5 

I I I I i I t 

n 15 13 9 7 6 3.5 3 



1.5 



r, 







60 50 3& 2a le 10 8 

I I I i I I I 

10 10 10 10 7 5 3 K5 



45 40 

J L 



38 

t 



28 



1 



22 

-L 



15 



J_L 



t 



9' 






12' 10' 8' 6' A' 7 a 2' 4' 6' 8' 10" 12" 



SINGLE FOUR LAMP UNIT 

ALSO CONTINUOUS SECTION 
J 



MOUNTING 
HEIGHT 



O 
< 



4-40 



CONT. 



4-40 



CONT. 



4--^0 



CONT. 



E^'B 



READINGS ON 

CENTRE LINE 

PARALLEL TO LAMPS 



READINGS ON 

CENTi^E LINE 

RIGHT ANGLES TO LAMPS 



1 



19 35 -10 33 17 14 



3 



6' 



13 1? 



n 



120 

I 

20 



9' 



54 



9 



42 

I 

12.5 9.5 



21 



8 



U 6 

I I 

5 A 



2 



S 



\2 13 



80 

I 

1 ^ 



72 50 38 32 



13 



20 

I 

4 



12 

I 

2 



38 



50 



40 
1 



12' 10' 8' 6' 4' 2' 0' 2' 4' 



35 



30 

_L 



20 
I 



10 

_U 



6' 3' 10' 12' 



f 



9' 



t 



12' 
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CANADIAN PATENT 
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liiWfe'- TRANOUILUX 







CURTIS 



FLUORESCENT 
LUMINAIRE 




;t C;> "i-V"^ ■■-■■ -■ . ■ . 





Smooth and tranquil light v/ith a minimum of 
flicker is assured with the new Tranquih-ix. The 
patented mixing panel, shape o\ reflector and other 
features make this new tuminaire particularly good. 

Eye connfort lighting is radiated by this well- 
shielded unit which increases the area ol ihe light 
source and conceals the lamps from any normal 
transverse viewing anqle. 

Graceful in design and fine in appearance, it 
blends into and enhances modern interiors. 

Efficient and effective light control. The maxi- 
mum output is directed toward horizontal surfaces 
with adequate emission toward vertical planes to 



1. FbURACITE REFLECTOR 

2. FLUORESCENT LAMPS 

(Nol Bupplicd) 

3. DIFFUSING LAMP SHIELD 

4. LIGHT MIXING SHIELD 



make the seeing task on slanted or vertical surfaces 
easy. 

Ease of maintenance is assured by the placing 
of all reflecting and diffusing elements in planes 
which resist dust adhesion. All of these important 
surfaces are easy to clean and, being hard, they 
resist scratching or deterioration. 

Economical to install, as all units can be 
mounted in continuous rows which lowers wiring 
costs. In many cases, individual four-lamp units on 
existing outlets will give adequate illumination 
without rewiring. 




Number of 40-Watt 
Lamps 


DIMENSIONS 


CATALOG NUMBERS 




Height 


Width 


60-Cyc e 


2S-Cyc e 




7" 
7" 
7" 


9" 

1214" 
6" 


6227-C 
6237-C 
6247-C 


6227-F 

No available 

6247-F 


Three 

Four . 




.^ -.^f^ A 








« 


a 




Hangers not included- see p^g 
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higher ceilings, they may be suspended if desired, 
housing should be from 10' to 1 1' above the floor. 




ONE-STEM HANGER 

Catalog No. 624 

This hanger is composed of a single 
steel stem with a self-aligning canopy 
fitting. The lower end is threaded, and 
a locknut, two heavy washers and 
clamping nut are included. A knockout 
in the top of the Tranquilux is provided 
for fastening to stem. 

Finish: Aluminum lacquered. 




^ 



XT 



1 



N" 6 26 



■it 



TWO-STEM 
HANGERS 

Catalog Nos. 626-627 

These hangers consist 
of a cast canopy bar and 
two steel tube stems. 
Stems are held at top and 
bottom by heavy cotter 
pins. Standard suspen- 
sion is 36" from ceiling 
to top of Tranquilux which 
can be shortened easily 
on the job by cutting off 
n, stems to new length and 
drilling 3-4" hole in each 
stem. Use No. 626 hanger for Nos. 6227-C, 6247-C 
and 6247-F when hanger is at center of unit or on 
all units when hanger is over junction between two 
units. Use No. 627 hanger for Nos. 6227-F and 
6237-C. 

Finish : Aluminum lacquered. 

. SUGGESTED HANGER PLANS 



N^627 



"^ 



624 



One Section 



i 



626 



l 



^r 



Three (Odd Numtered) Sectiot^ 



& 



526 OR 
627 



626 



KNOCKOUTS AND SUPPORTS 

Knockouts are provided in the top of ^^.J^^^^l^^ 
units for use as wire entrance or for ^JJ^^^^^^^"*^^^^ 
hangers. Quarter-inch holes ( B are usea lor 
toggle or expansion bolts when units are mounted 
directly on the ceiling. '"A" indicates location of 
knockouts for hangers. 



No. 6227. Two-Lamp Tranquilux 




No. 6232. Three-Lamp Tranquilux 




No. 6247. Four-Lamp Tranquilux 




Curtis engineers are always available to help you 
get the best lighting results from our equipment. 
Send in your lighting problems. 

Other Curtis products which are available for 
your use are: 

X-Ray Industrial Reflectors. 
X-Ray Show Window Reflectors. 
Indirect Lighting Luminaires. 
Fluorescent Industrial Units. 
Fluorescent Curtistrip. 
Germicidal Units. 



k 



HANGERS FOR SUSPENDING TRANQUILUX 

For normal ceiling heights (ip" and l^-' --"^/j-^-^^^eTnd ifght ng rS! th'^J^ Se ( 

»r .-silinns. thev mav be suspended if desired. For good appearance and lignung 
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Ctirtis Licilititta 

OF CANADA, •* LTD. ^M 

260 RICHMOND STREET WEST 

TORONTO 



Four (Even Numbered) Sections 
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ILLUMI NATION DEPARTMENT 
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LAM?S 



F V 



Float your light exactly where you want it , . , as quickly and easily as you move your arm. The Dazor 
Floating Lamp stays put without further adjustment or locking. Raise, lower, push or pull it; swing it 
through an arc; twist or turn it at an angle — wherever you stop the reflector it ''stays put" until you 
change the position. The Dazor floating principle is entirely different from that of any other lamp, 
providing true finger-lip control ior maximum convenience. It is the answer to efficient localized 
lighting — either fluorescent or incandescent. 
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Universa! 

the lamp ma 
— horizontal, 
with three 1 
thus screwed 
wing nut an 
scarring of fi 
ing are f\inii 



Pedestal I 

diameter, gi 
Dazor. Pede. 
hinge at top 
adapted to o: 



Dazor Bal 

the ballasts c 
just ai)ove tl 
they are in tl™ 



THE Horthern Ekctric lighting service 

":; ::i'r r:;r,rr:r::r:: ...... .. h— • — 

with liahtinq equipment, service and design. 

w.thUghting q If „fth«e services by completing this cord ond maJing 

We invite you to avail yourself of these services oy c p 
it to us at any time we can be of assistonce to you. 



NAME 



TITLE OR POS: 



COMPANY NAME 



COMPANY ADDRESS 



(-^.PY PROVINCE 



1) Please forward literature dealing with the following lighting applications: 

a Lor^ps D Industrial D Commercial QFloodl ighting nStreetl.ght.ng 

a Residentiol O AccessoVies QService DDeslgn. 

2) Please arrange for a Northern Electric Illumination Engineer to contact i.s - We wish 
to discuss a specific lighting problem concerning - 

QLomps aindustrial Prer^ises QOff-ces DSchooU QHospitols QHoines 
DStreetlighting D Flood I ighting O Special Lighting DStoge Lighting □ Mointenance 



:rvice 



[lis Dazor 
>ennitting 
, table or 
s desired. 



:ket forms 
nder side 
)r edge of 
ed cover. 



F 

|| supports 
on; other- 



e as low 
I operate. 



D02.QT Manua! Fhorescenf Starter: This is 

a combination line switch and manual starter built 
into a single unit. A patented Dazor development, it 
incorpoiates the foUowrng salient features; 

1. Positive action, efficient and durable. 

2. No periodic replacements required. 



)es; upon 

lamp tailure no currentTlbws"through the ballast, 

as the cathode heating circuit is always open 
(except when the red starter button is depressed 
for starting the tube), thus preventing wastage 
and overheating of the ballast. 
5. The Dazor Manual Fluorescent Starter will func- 
tion and start a tube at any temperature at which 
the tube itself will function. 
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Using Two 15-WATT LAMPS 



Catalogue 
Number 

P-2124-16 
P-2134-16 



Circuit 
Voltage 

llOV— 60C 
llOV— 60C 



Arm 
Extension 

24" 
34" 



UNIVERSAL 

MODEL 

Equipped w.:h 2-conductor No. 

8 POSJ Midrip Brown Cord, 

-xtending 8 9" from the base 

..nd a No. :701 Rubber Cap. 




h6y2H 



Tot 40W 01 80W Lamp 



CatcJogue Number 

3124 
3134 



Arm 
Extension 

24" 
34" 



s 




The Universal Model fastens to pracrrally all types of factory or machine shop equipment; lathes, drills 
presses, shapers, milling machines, i.-=£mbly benches, inspection tables. To work benches in garages 
to repair benches in jeweUery, engraving, radio, typewriter and bicycle shops ... to tables or walls in dental^ 
medical and chemical laboratories ... to drawing boards ... to business machines, desks, tdbles and files 
in offices ... to desks and work benches in private homes, basements and garages. The 24" arm extension 
is recommended for average-size benches, machines, desks and stands; the 34" for drawing boards execuUve 
desks and large working areas. The autiliary equipment tor the fluorescent model is installed in housing 
beneath the spring mechanism. ' 
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PEDESTAL 

MODEL 

Equipped with 2-conductor No. 
18 POSJ Mldrip Brown Cord 
extending 8'9" from base, and a 
No. 7701 Rubbei Cap. 




For 40W ot 60W Lamps 

Catalogue Height of Arm 
Number Pedestal Extension 



3234 



39" 



34" 



The Pedestal Model is an ili-pu-pCMij iloor faaip, especially suitable for shops, physicians' offices, studios 
and homes. It is handy in ihe sitk-iocn. foi Qurgy/ use, or as a patient's night lamp. Furnished on request in 
White Baked Enamel Finish, Us& th« r . -lesidi Uj.p in the home lot reading, sewing or bridge. The auxiliary 
equipment for the fluoresceCi^ aio^-^i,' is insta)l=;tl in the base. 



BRACKET 

MODEL 



Equipjitfo, -A-ith 2-co3dj:'tor No. 
16 POSj Midr:p firc^'fi Cord, 
extendii-.y c'9" Iiocn h^se, and 
a No. 7701 Rubber Cap. 



For 40W oi 60W Lamps 



, Arm 

Catalogue Number Extension 



3434 



34" 




Using Two 15-WATT Lamps 



Catalogue 
Number 



Circuit 
Voltage 



p.2434-16 UOV 




, ./ ^ , -J -nv.n,..!-^ ea-'v directed liaht for architects, draftsmen and artists. The goose- 

The Bracket Model provider, c.nv^n.e .t. ^^-' ^''^^ ^ ^f t^^^j ^^^i.^ly i^^ of obstruc- 

neck base attaches with screws to under ^f^^:^^^ 'r/;: Z.^ .nto hoUo. of the goose-neck 

rescent model is installed in hca.in, bersath the sprinc: n.e-chanism. 

DESK 

MODEL 

Equipped with 2-conductor Nb. 
13 POSI Mi'^"^ Brown Coid, 
erteading 8'9 -iom base, and 
a No. 7701 Rvbbcr Cap. 




Using Two 15-WATT Lamps 



For 40W ox 60W Lamps 



Catalogue 

Number 



Circuit 
Voltag'^ 



Arm 
Esletision 



P-2324-16 liOV-60C 



"'4" 



Catalogue Number 
3324 



Arm 
Extension 

24" 



^^ I Ds- fc^'-^ is weighted to support the floating arm 

The Desk Model is portable, requiring no '''r'"^^^^,'lt^nd^Con^e^^^^^ lor flat-top desks of executives, 
in any position whUa resting on a^y ^^J^ J^^^^^;^^ 3,,^ as drawing beards, specify the Universal or 
architects, accountants, clerks. For ^^^^^^^j.^^^..^.^, ^el is installed in the base. 
Bracket Model. The auxiliary equipment (or the 

FINISH ^^^^,, !„,« surface of reflector wh..e baked enamel pedestal 

Standard finish statuary b^?'^^^ ^^^^f ^ ^^^ -„ ^^ite baked enamel, 
models may also be obtained with outside tm-s 

REFLECTORS .nmnlete with reflector. 

Reflectors All units are supphed complete wit 
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HOW THE DAZOR LAMP GETS ITS FLEXIBILITY 



Floating Arm : A strong spring force, acting 
through a shifting fulcrum and parallelogram on 
both sections of the double-arm, equahzes the varying 
forces exerted by the arm, thereby balancing the 
arm in any position. This is a patented feature found 
only in Dazor Floating Lamps. The spring mechanism 
is entirely enclosed within a housing near the base. 



6-Swive/ Combination: Six different connec^ 

Uons on a Dazor Floating Lamp respond ^o to'^P 

control, together permitting any angular adjustment. 

At (1) the mam standard swings 305° lateraUy. 

At (2) the arm moves through a vertical arc oi 

135°. 

At (3) the elbow of the arm encloses an arc of 
120^ 

At (4) the reflector assembly rotates 360'' around 
the arm. 

At (5) the reflector assembly moves 185° in the 
knob of the arm. 

At (6) the reflector pivots 305° around the socket. 
The floating arm principle, coupled with the 
double-arm construction and the six swivel and 
hinge joints described above, results in extreme 
flexibihty and ease of manipulation without further 
tightening or locking. 
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WHICH KIND OF LIGHTING-FLUORESCENT OR INCANDESCENT? 




The requirements of the individual task or machine, 
the state of general lighting, the user's preference — 
all of these help determine whether fluorescent or 
incandescent hghting wiU be best in a given installa- 
tion. A few principles, however, can be stated. 

Fluorescent Lamps have quickly become popular 
because they provide a cool diifused Ught; the result 
is clear, pleasing illumination without eye-strain. 
Fluorescent tubes consume less current per foot- 
candle of illumination. 



Incandescent Lamps are especiaUy suitable for 
concentrated lighting oi a Umited area or for close 
inspection. 

Each type is giving complete satisfaction in 
thousands of applications. Remember that the Dazor 
floating arm permits the reflectors of both Fluorescent 
and Incandescent Models to be placed wherever the 
user desires, giving accurate control over ( 1 ) 
intensity and (2) glare — the two most important 
factors in any lighting system. 
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A COMPLETE LIGHTING SERVICE 

LECTRIC BULLETINS ON AIL TYPES OF LIGHTING AVAILABLE UPON REQUEST 

Dept. 65, 1600 Notre Dame St. W., Montreol, P.O. 

For efficient operation of the modern business organization, critical seeing 
tasks must be periorrr.3d CONSTANTLY— ACCURATELY and SPEEDILY. 
Adequate lighting does much to achieve these objectives by protecting the 
employees' eyesight and providing a pleasant working environment. 

FOR "ADEQUATE" LIGHTING 

COMMERCIAL • INDUSTRIAL • STREETLIGHTING * FLOODLIGHTING 
SPORTS LIGHTING • SCHOOL LIGHTING . RESIDENTIAL 

coNSUtr 

HofthQfti EkcMc 

COMPANY LIMITED 

HALIFAX MONCTON QUEBEC CHICOUTIMI THREE RIVERS SHERBROOKE MONTREAL OHAWA VAL D'OR 
KINGSTON TORONTO HAMILTON LONDON WINDSOR KIRKLAND LAKE TIMMINS SUDBURY 
FORT WILLIAM WINNIPEG REGINA LETHBRIDGE CALGARV EDMONTON VERNON VANCOUVER VICTORIA 
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FLUORESCENT LUMINAIRES 
CORNING ALBA-LITE GLASS 

h!:?*.^^!?^,^^^^?'^"^^ *f ^)?^ '^f H^^'^^^^iil'^i'^T )^l ^^^" "^^^^^ '°'- ^'''' '= '^^ ^°"^^^ '° *^e 'leeds of Modern Fluorescent Ughting. 
Here are some oi the outstanding features oi ALBA-LITE. 

...W=.^**r*?*"^'il^i.®*"*'u ^^'^' ^^SJon is secured through the special homogeneous composition of ALBA-LITE rather than through 
surtace treatment. The result is a smooth, easy-lo-clean-surface and permanent, uniiorm color. 

High Light Efficiency. A translucent glass with high light transmission and low light absorption. 




Surface Mounting 
KG-834-48 




This modeni. streamhned unit, is designed to fill the demand for a fixture that will give both direct and indirect Ughting All the elements 
ot correct design have been incorporated in this outstanding unit, combining high efficiency, minimum glare, and low maintenance This 
",TT''«TDA^fife°°i^ i! f. i^os^^t^'^ctive in the commercial field. Light from the four 40W lamps is shielded by metal louvres or a 
nibbed ALBA-UTE glass bottom. Curved ALBA-LITE glass side panels shield the lamps and add to the smart, streamlined appearance 
Made tor stem or surface mounting as single units or continuous rows. Louvre is finished in baked white enamel, harmonizing with the 
rest of the fixture. This fixture is equipped with no-bhnk starters. 

Finish: Satin Pewter. All reflecting surfaces baked, hard, while enamel. 

Will be supplied for surtace mounting unless otherwise specified. Hangers for suspension mounting must be ordered separately. 



Cat. 
No. 

Louvre KG 834-48 

Glaae KG 824-48 



Lamps 

4 

4 



Watts 
per Lamp 

40 
40 



Width 
17H" 



Body Dimensions 
Height 

I 'h 



Lengrth 



It 



49 'a 

49'.;" 



Height Overall 
with Hangers 

36" 
36" 




Continuous Row 





i 
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COMMERCIAL FLUORESCENT LUMINAIRES 



KG 772-48 




Here we have a particularly good lookmg auorescentlighting fj.jure '^ai co^ Ws^he bea^^^^ of ^^J^ -^*^,*\^^f f^^^^^^^^^ 

The side ALBA-LITE glass panels are very ejfechve and ^"^"^^^^^t^^^,^,^ *3;^-^^^^=^.^*^ pif^"^^ materially impairing the 

of the fcrtuie can be left open or with the addition of an exclusive meta louvre ^t/=f.^*f.^ P^ff'J?^^ in olacTS the louvre a ribbed ALBA- 

This fexture is equipped with no-blink starters. 

Finish: Satin Pewter. All reflecting surfaces baked, hard, white enamel. , , j i i 

WiU be supplied for surface mounting unless otherwise specified. Hangers for suspension mounting must be ordered separately. 



With open bottom 



With louvre 



With glass bottom 
panel 



Cat. No. 

KG 762-48 
KG 763-43 
KG 764-43 

KG 772-48 
KG 773-48 
KG 774-48 

KG 782-48 
KG 733-48 
KG 784-48 



Lamps 

2 
3 
4 

2 
3 
4 

2 

3 
4 



Watts 
per Lamp 

40 
40 
40 

40 
40 
40 

40 

40 
40 



Width 
10" 

12H" 
1214" 

10" 

12' 2" 
121^" 

10" 
12 }4" 
12}i" 



-Body Dimensions 
Height 

7H" 

7H" 

7^2" 

71./' 

7K>" 
714" 



Length 

49?^" 
49 ?4" 

49 H" 

49 ^A" 

49M" 
491^" 

4914" 
49 H" 
491^" 



V Height Overall 
with Hangers 

36" 
36" 
36" 

36" 
36" 
36" 

36" 

36" 
36" 





KG 812-48 



For a soft smooth, "easy on the eye" unit, there are few that will compare favorably with this fixture. This particular type of fexiuie with 
its special glass diffuser, not only permits maximum Ught passage, but also increases the spread of light through the use of this 
scientifically designed glass diffuser. We readily recommend this fixture to the purchaser who has efficiency plus the appearance of his 
establishment to consider. This fixture is equipped with no-blink starters. 

Cannot be used for continuous rows. 

Finish: Satin Pewter. All reflectijig surfaces baked, hard, white enameL Diffuser is made of Skytex glass. 

Will be supplied for surface mounting unless otherwise specified. Hangers for suspension mounting must be ordered separatelv 



Cat. No. 

KG 812-48 
KG 813-48 
KG 8 14-48 



Lamp 

2 

3 
4 



Watts 
pter Lamp 

40 
40 
40 



Width 

11" 
11" 



■Body Dimensions 
Height 

6M" 



( 



Length 

49 K" 
49 U" 
49 1 1" 



Height Overall 
with Hangers 

36" 
36" 
36" 
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&A-B. 3a Lr^^P - 



i,ouv«;*- a^nq. 

POTLlTli^ ftAXtC UH IT - 
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W^TM PLUORIiSCIlNT FlXTUftC*. 
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NORTHERN ELECTRIC 



A NATIONAL ELECTRICAL SERVICE 



COMMERCIAL FLUORESCENT LUMINAIRES 




KG 712-48 



Developed to meet popular demand, this new fluorescent fixture is suitable for a wide range of commercial applications and is designed 

■to harmonize with most modern decorative treatments. This fixture is equipped with no-bhnk starters. 

Finish: Satin Pewter. All reflecting surfaces scientifically treated baked, hard, white enamel. 

Will be supplied for surface mounting unless otherwise specified. Hangers for suspension mounting must be ordered separately. 



Cat. No. 

K 712-48 
K 713-48 
K 714-48 





Watts 
per Lamp 

40 
40 
40 


Width 

9H" 
12" 

12H" 






-, Hoirrli+ OvflrflU 


Lamps 

2 


Height 

5H" 

ly." 


Length 

49" 
49" 
49" 


with Hangers 
36" 


3 


36" 


4 


36" 







SHOW WINDOW AND DISPLAY LIGHTING 



K 332-48 






J • ^ In ^ttractivelv'muminate show windows or large displays. They can be used individually or butted together 
These fixtures are designed ^° _f_y,;^^^^^^^^^^^ accommodate pipe or BX, The deep edge should be placed against the wmdow^ The shape 

ior continuous rows. hJ ,^^^°^\TJ,™,d onto the display. The metal louvre shown on the illustration hides the lamps but does not im- 
of these fixtures directs the ligKt ^^^"^^^5 th^ hxture and can be easily removed for cleaning and relamping. This Hxture is equipped 
pair the efficiency. It is hinged to y 

With no-blink starters. 

Finish: Hard, bakQd, white enamel. 

T/Vatts ' Dimensions at Doay ■ 

Cat. -r _ per Lamp Width Height Total Depth Length 

No. ^^2 20 8" SK'^SV," IH" 24V; 

K322-24 5 40 8" 6H" ^ 3^" '^H" 48ii" 

K322-48 ' I 20 lOK" 9H" t 4W 8" 24i^;; 

Without K323-24 | 40 lO^-i" 914" x 4H" 8" 48^ 

Louvre K323-48 J 20 13" 12" z 55^" BH' 24K 

K324.24 2 ^ 13" 12" x S^" 8H" 48>i" 

K324-48 

20 8" eW'^^Vs" 7H" 24 3r 

K332-24 I . ^O 8" 6H"^3^" IH" 48]^ 

K332-48 I 20 10^" 9H" x 434" 8" 24 K 

■With K333-24 I 40 , lO^^" 9H" s 43^" 8" 48K 

Louvre K333-48 1 20 \3H" 12" x 5H" 8H" 24 i 

^ K334-24 1 to 13h"' 12" x 5H" 8H" 48K" 

K334-48 



NORTHERN ELECTRIC 



A NATIONAL ELECTRICAL SERVICE 



RECESSED TROFFER LIGHTING 




i 



K 862-48 



lor built-in, flusk-lo-ceiling fluorescent lighting, these troffers are designed for easy instalUtion and maintenance and are engineered 
Jor higk efficiency, without glare. Suitable lor single installatioa or in continuous rows. The louvres are tinged to the body of the fixtuie 
so that they may be easily removed for cleaning and relamping. The louvres are particularly iiseful in preventing glare in all aorroal 
viewing angles, and in preventing eyestrain when looking down the length of a fixture or a line of lights. At the same time the louvres 
allow a maximum amount of light to be piojected downward. This fixture is equipped with no-blink starters. 
This fixture can also be supplied with a ribbed glass panel at the bottom. 






Cat. 


A 


Watts 










No. 


Lamps 


per Lamp 


Box Size 


Frame Size 


Total Depth- 


With 


K 862-48 


2 


40 


llj^" z48'^" 


14" X 50" 


8" 


Louvre 


K 863-48 


3 


40 


ll^"x48H" 


14" I 50" 


8" 




K 864-48 


4 


40 


UVs" x48H" 


14" X 50" 


8" 


Without 


KG 872-48 


2 


40 


n>^"x48's" 


14" X 50" 


8" 


Louvre 


KG 873-48 


3 


40 


UJ4"x4a^^' 


14" X 50"' 


8" 




KG 874-48 


4 


40 


11 J^" X48V8" 


14" z 50" 


8" 



SMART MODERN FLUORESCENT DIRECTION SIGNS 





KG 636-18 vn aAa lo 

LeHe. .h..e-B.cl<grou.d red betters white-Sound blue 

KG M??8 ^r*""" "^r ^'t'r''' ™^'°'' ^"Sf "\-;;^ 

KG 638-18 n \\ ^*"*^ ^^^ 4V2 4W 20" 

KG 639-18 Gentlemen B ue White 4^" lii" 20" 

KG 646-18 T .'^^^ ^^^^ White 414" 20" on- 

Telephones Blue White 4^" 414" 20" 



I 




HALIFAX MONaON OUEBK CHICOUTIMI THREE RIVERS SHERBROOKE MONTREAL OTTAWA 

VAl D-OR TORONTO HAMILTON LONDON WINDSOR KIRKLAND IA« TIMMINS SUDBURY 

K)RTARTHLlt W.NNJPEq REGINA IfTHBRIPOE CAIGARY EDMONTON VONON VAMCOUVBt ViaOWA 




- r '.v'j^i- 



l;^,f,ii/^V5A;-y ^^ V :^ 



.- I 








VIZ-AID »»■! TOPIVDTCH 




^^ZKXi;jnanK!3il£1KU!RM,^^4X^;iX^ 
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MORTHERN ELECUK. A N A T , ONALUiil^l^iii?:^ 



THE DAY-BRITE "VIZ-AID' 

T«,-L.m, r«l«.. to «.W.« ..d IOO.W.t. ri.».s..-t L.m,. 




Shielded units for two 40-watt fluorescent lamps 
. . . surface or suspension mounting. 

Chassis— Die-formed and welded steel construc- 
tion with snap-on wireway cover. Finish, baked 
SUPER-WHITE enamel. 

Snap-on Enclosure — Steel frame of die-iormed 
and welded construction, finished in baked lustre 
aluminum enamel. End cut-outs backed with 
translucent plastic. Lateral louvres finished in 
baked SUPER- WHITE enamel with the V-shaped 
centre louvre in specular Alzak finish, engineered 
to provide additional light output in the useful 
area of illumination. The side panels are of 
ribbed, diffuse glass. 

Servicing— The snap-on enclosure is supported 
to the chassis by spring tension clips and is 
easily lowered without the use of tools. Service 



chains support the enclosure when it is released 
from the chassis for cleaning. These chains can 
be unhooked from the chassis for complete re- 
moval of the enclosure if desired. Units can be 
relamped without disturbing the enclosure. 

Mounting — Chassis is arranged for either sur- 
face or suspension mounting. Suspension type 
units include all necessary parts for complete 
installation. Hangers are finished in baked lustre 
aluminum enamel and have swivel fittings. 

Suspension Mounting — Suspension type units 
are made up of one surface type unit and one 
No. 9925 hanger. Order each item separately. 

Wiring— All fixtures are furnished wired and 
include starters, sockets and ballast for UO-volt, 
60-cycle or 25-cycle, A.C. operation. 



FOR LAMPS 


Cycles 


Catalog 
No. 


DIMENSIONS 


Approx. 


No, 


Size 


Body 

Length 


Body 
Width 


Body 
Height 


Overall 

Height* 


Ship. Wgt. 


FOR SURFACE MOUNTING 


2 
2 

2 


40 Watts— 110 Volts 
40 Watts— 1 1 Volts 

100 Watts- no Vols 


60 
25 
60 


46202-60 
46202-25 

55202-60 


481-2" 

48H" 
61" 


13" 
13" 
161;" 


6k" 

8" 




35 lbs. 
43 lbs. 
58 lbs. 






HANGER FOR SUSPENSION MOUNTING 








* ■ - - 




9925 


27" 


33 ?i"* 


1 6 lbs. 



Fluorescent lamps are not supplied, 



Assembled with fixture. 



Kt 



- -. ;■ . 



aifii 



iLUOi 



iJUb 
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THE DAY-BRITE ^^TOPNOTCH 

TWO LAMP 40-WATT OPEN TYPE UNITS 



Patented 





Complete open type units lor two 40-watt Fluo- 
rescent lamps. These lighting units have many 
applications. They are efficient and easy to in- 
$tall and maintain. They are designed for both 
surface and suspension mounting. 

Chassis— The chassis is steel ... of die-formed 
and welded construction. The wireway cover snaps 
into position on the chassis and is easily removed 
for access to wiring and sockets. Entire chassis 
is finished in baked SUPER- WHITE enamel. 

End Plates— The decorative end plates are of 
die-formed steel and are finished in baked lustre 
aluminum enamel. They are supported on the 
chassis by a single screw and do not have to be 
removed for relamping. 



Mounting— For surface mounting, the chassis 
is provided with all necessary holes and knock- 
outs for quick fastening to ceiling and for wire 
connections. For suspension mounting, hangers 
include bridge-type ceiling strap, stems, swivel 
fittings, wire, stamped canopy and all necessary 
parts for complete installation. Finish, baked 
lustre aluminum enamel. 

Suspension Mounting— Suspension type units 
are made up of one surface type unit and one 
No. 9925 hanger, Order each item separately. 

Wiring -All units are furnished wired and in- 
clude starters, sockets and high power factor 
ballasts for llO-volt, 60-cycle, A.C. operation. 

(Not recommended for 25 cycle.) 



No 



2 

2 




FOR LAMPS 



Size 



40 Watls--110 Volts 
40 Watts- -110 Volts 



Cycles 



60 
25 



Calalog 
No. 




FOR SURFACE MOUNTING 



46200-60 
46200-25 



48 '2" 
48 K/' 



9I4" 



434" 

4 'J // 



HANGER rOR SUSPENSION MOUNTING 



9925 



27" 



Fluorescent lamps are not included. 



^Assembled with fixture. 



31V* 



Approjt. 
Ship. Wgt. 



21 lbs 
29 lbs 



6 lbs. 



'age 



NORTHERN ELECTRIC. A NATIONAL EL ECTR I C A L SERVICE 



DESIGNED FOR EASY ASSEMBLY 




SHIELDED TYPE FIXTURES 



Tr 



A-J ' ADJUSTABLE 

HANGER -USE AT ENDS 
AND COUPLINGS 



VIZ-AID 



?7 



40 WATT CHASSIS OR 
100 WATT CHASSIS 




40 WATT ENCLOSURE OR 
100 WATT ENCLOSURE 



TYPICAL SURFACE MOUNTING 



CONTINUOUS "VIZ-AID 



40 WATT CHASSrS OR 
100 WATT CHASSIS 




40 WATT ENCtOSUftE OR 
roo WATT ENCLOSURE 




NO. 7719 "A' J" ADJUSTABLE 
HANGERS. USE AT ENDS 
AND COUPLINGS 



OPEN TYPE FIXTURES 

"TOPNOTCH" 



^O-WATT CHASSIS 




NO 9997 -END PLATES 

ONE AT EACH END OF FIXTURE 



TYPICAL SURFACE MOUNTING 

CONTINUOUS "TOPNOTCH" 



*0-WATT CHASSIS 




Catalog 
No. 



7719 

7787-60 

7796 

9987-60 

9987-25 

9996 

9997 

9999-A 



Description 

— r fc^^^M II 

"A-J" Adjustable Hanger Gengtk 28>^" maximum) 

Basic Chassis wired for two 100-watt lamps (with NO-BLINK type starters)' 

Snap-on Enclosure for 100-watt fixtures ^tajieis; 

Basic Chassis lor two 40-watt lamps (60 cycle) 

Basic Chassis lor two 40-watt lamps (25 cycle) 

Snap-on Enclosure tor "VIZ-AID" shielded fixtures 

Decorative End Plates for -TOPNOTCH" open fixtures 

Stud Mounting Strap (Std, Pkq. 10; less than 10 44c) 



Approx. 
Ship. Wgt, 



2 I . lbs, 
35 lbs, 
23 lbs, 
20 lbs, 
28 lbs, 
IS lbs, 

1 ' ■> lbs, 
' '■> lb. 



.-'C^- . 



« 



\ -.* 



'.. ■' 



'. ••;,•' 



• f.-Zi; 



.'^r---^';s.y55H?>' 
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OF CONTINUOUS INSTALLATIONS 




BASIC CHASSIS 

•^or 40-wQll and lOO-wotl Fixtures 





END 
MOUNTihJC STRAP 



COuPUNC 
MOUNTIMO STRAP 



Mounting straps furnished 
with oil chassis. For surface 
mounted continuous instollations. 




40 -WATT 



lOO-WATT 



No. 9987-25, 40-w, 
No. 9987-60, 40-w, 
No. 7787-60, 100-w, 




SNAP-ON ENCLOSURES 

For 40-watt and lOO-wott Fixtures ') 




lOO-WATT 



m 




40-WATT 



!&■ 




3' 



No. 9996, 40- watt, 
No. 7796,100-watl, 




DECORATIVE 
END PLATES 




Orte pair 

required for 

GQCh continuous run. 



No. 9997, 



STUD MOUNTING 
STRAP 




For mountinq ond connectinq chossls 
wilh oullel bOJi <Jt chossis couplmq 



No. 9999-A 



L 



"A-J" ADJUSTABLE 
HANGERS 

• .-> r. ■ - ■: _f ',,' 1 j -*,-,f-V.-' :■ . ,-; •• "111 

Canopy 
"^Swiiwel mttng 




Ovftf op« inch v^f- 
licol o<)|ustm«n! 
thru hond-operaled 
fiTtm^ coll brated to 
indicole odiu^tment 




One required at 
each end ond 
coupling point 

Palents Pending 



No. 7719 




These basic parts are used for continuous shielded 
or exposed lamp, surface or suspension units. 

Basic Chassis -No. 9987 accommodates two 
40-watt lamps; No. 7787 accommodates two 100- 
watt lamps. All basic chassis are furnished wired 
with starters, sockets and high power factor bal- 
lasts. They are arranged for surface or suspension 
mounting, with all provisions for complete instal- 
lations. Finish, baked SUPER- WHITE enamel. 

Snap-on Enclosure No. 9996 for the 40-watt 

unit or No. 7796 for the 100- watt unit. For shielded 
type fixtures, the enclosure snaps into place on 
the chassis. Frame is finished in baked lustre 
aluminum enamel with the lateral louvres in 
baked SUPER-WHITE enamel. The V-shaped 
centre louvre is specular Alzak finish, engineered 
to provide additional light output in the useful 
area of illumination. Service chams support en- 



closure to chassis, allowing free access for serv- 
icing operations. Two ornamental chassis end 
plates are included with each enclosure. End 
plates are attached to the chassis by means of a 
single screw which is shipped with the end plate. 
Each continuous row assembly requires two end 
plates only. One at each end of the run. 

End Plates -No. 9997. For open type instal- 
lations, one of these end plates is used on each 
end of the run. They are finished in baked lustre 
aluminum enamel. 

Hangers -No. 7719. "A-J" Adjustable Hangers 
provide over one inch of vertical adjustment 
through hand-operated fittings. Stems are cali- 
brated to indicate adjustment up or down. Fin- 
ished in baked lustre aluminum enamel and in- 
clude all parts for complete installation. 



■.'HftjtKWfir'S 
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CONTINUOUS INSTALLATION DATA 



SURFACE MOUNTING .. . 



•■■;■•;•; r . 



Erd MounliAQ 
Sirop 



WOU KT I N C STRAPS 

mCLUOEO WITH ALL 

CHASStS 



v/y" r- 



v-r-:-//-:' 



phfii/ 



Cagjtling^ 
Mounting Sirdp 



-----,-'V 



^ 



■*!ra 



5r>ttf £it«nuon 



Fiit«ir« Slui 



'^^•'it 



Ho m9&"lf 

lilounl 






7^?^>^ 




40 W, 4&Vl' 



(OOB, STVi' 



*+*■ 



40 Wf, 4B'/e' 



I DO vr< &0'/i 




«o*, 4a<'i' 



jDOW, «0'/i 



f 



CHise«s 



1- 



CHASSIS 



^ 



CHiSSrS 




ioowrs'w 



CHASSIS 



^ 



40 i*> 4a Vr* 



100 w, 60'/|' 



-W*- 



4 0W» 48 Vr' 



4o#. 4evj" 



40 W. 48 ■/* 



lOOff, eO'/i 



(Dowt eovi" 



IQO tt> £0'/> 



SUSPENSION MOUNTING... 

ORDER NO 7719 "A-j" HAN0ER5 AS REQUIRED 



: 



1 ■ 

a ■ 

cm ru 



40 W. SO" 



* 



POO i<r, e4>/t' 






40 », t4' 



100 w< eevj* 




r^^B^^ 




H9 7719 




'^ 




fi..,' 



/ lOOff. bOVi" 



CHASSIS 



4 



CHASSIS 



A 



No 7719 

Mangtr al ind of 'un 



40*. <4 Vj' 



IOO«H 56Vi' 



CHASSIS 



k 



-flow. 48VI'" 



100 W, 60 Vi' 



■*+*■ 



flOK, 4ei/E" 



40ifV, 48 'V 



100 r/, &Oi/r' 



tOOlir, eovt' 



¥ 



-J. 



CHASSIS 




40 w. 4e'«" 



<oow, eo'/>* 



J. 



ADD END PLATES ENCLOSURES TO A80VE AS REQUIRED 



BASIC CHASSIS 



Incorporating unusual installation and maintenance features 



DIRECT MOUNTING HOLE 



K.O. FOR END HANGER 
FEED 

COUPLING HANGER OR 
MTG. STRAP K.O. 



K.O. FOR FEED FROM 
COUPLING HANGER 



KG. FOR FIXTURE 
STUD MOUNTING k.O FQR COROv 




SWITCH K.O. 



BUSHED OPENING 
FOR THRU FEED 



END CAP 
MTG. HOLE 



K.O.S FOR TWIN STEM 
SINGLE UNIT HANGER. 



WIREWAY COVER 
EASILY REMOVED AND REPLACED. 



END MTG. STRAP > 

-Ln^r I INCLUDED WITH ALL 

(chassis, for CONTIN 

COUPLING MTG. STRAP 1 UOUS SURFACE MTG. 



BOLT HOLE FOR CONTINUOUS COUPLING, 



( 



i 



( 









'--.^/.'v^isi^w-y // 
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FIGURING FOOTCANDLE INTENSITIES 

^^VIZ-AID'' 40-WATT INSTALLATIONS 



INSTALLATION CONDITIONS 

(APPROXIMATE) 



MOUNTING 

HEIGHT 

(FeeO 



FIXTURE 

SPACING 

(Feet) 



AREA 

PER UNIT 

(Sq, Fl) 



WALLS 

AND 
CEILING 



INDIVIDUAL UNIT INSTALLATIONS 



8 10 



8 10 



8-10 




9-11 



10-12 



8-10 



8-10 



9-11 



9 11 



9-11 



10-14 



12 14 



6x6 



7x7 



8x8 



36 



49 



9x9 



10 X 10 



64 



81 



100 



CONTINUOUS INSTALLATIONS 



4 



8 



10 



16.16 



20.20 



24.24 



28-28 



32.32 



36.36 



40.40 



LIGHT 

MEDIUM 
DARK 



LIGHT 

MEDIUM 
DARK 



LIGHT 

MEDIUM 

DARK 



LIGHT 

MEDIUM 

DARK 



LIGHT 

MEDIUM 
DARK 



LIGHT 

MEDIUM 
DARK 



LIGHT 

MEDIUM 

DARK 



LIGHT 

MEDIUM 

DARK 



LIGHT 

MEDIUM 

DARK 



LIGHT 

MEDIUM 
DARK 



LIGHT 

MED3UM 

DARK 



LIGHT 

MEDIUM 

DARK 



LARGE ROOM 

Width 4 Times Height 



SURFACE 

TYPE 



SUSPEN 
SIGN 
TYPE 



MEDIUM ROOM 

Widlh 2 Times Heighl 



SURFACE 
TYPE 



SUSPEN- 
SION 
TYPE 



SMALL ROOM 

Width Equals Height 



SURFACE 
TYPE 



SUSPEN- 
SION 
TYPE 



APPROXIMATE FOOTCANDLES (Depreciated 25';) 




f ^\ 


33 


Aj2% 


30 


'•^26 


27 


23 


25 


i 2%^ 


A 22 


^mMA/ 


w ^° 


M&^ 


19 


*^ 16 


17 


15 


15 


14 


15 


12 


13 


12 


12 



11 

10 

9 



12 
11 

10 



98 

91 
83 



79 

72 
66 



65 
60 
55 



56 
52 
47 



49 
45 

41 



44 
40 
37 



40 
36 
33 




75 
67 
61 



60 
54 
49 



50 
45 
40 



43 
38 
35 



37 
33 

30 



33 
30 
27 



30 
27 
25 



APPROXIMATE FOOTCANDLES (Depreciateil 25',) 





SINGLE UNIT INSTALLATIONS 

(Surface Type) 

For small offices, etc. Readings taken 

directly under centre of unit. 



Distance 

liora Unil 

lo 

Working 
Plane 


APPROXIMATE 
FOOTCANDLES 


Under 
' UdH 


Under 
8-H. 
UnU 


4 ft. 


40 


53 


Sft. 


28 


42 


6 ff. 


21 


33 


7 ft. 


16 


26 


Sft. 


13 


21 


9 ft. 


10 


18 


10 ft- 


8 


15 




KOrt— AH vaJvei figured ore for WH/TE fomps, Bosed on 2100 ?umen oufpu*. 



- . -r^-v. 



I 
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FIGURING FOOTCANDLE INTENSITIES 

X *''*"^f^J^^ip,, 1 nn-W ATT INSTALLATIONS 



INSTALLATION CONDITIONS 

(APPROXIMATE) 



LARGE ROOM 

Width 4 Times Height 



MOUNTING 

HEIGHT 
(Feel) 



FIXTURE 

SPACING 
(Feet) 



AREA 

PER UNIT 

(Sq. FtO 



WALLS 

AND 
CEILING 



SURFACE 
TYPE 



SUSPEN- 
SION 
TYPE 



MEDIUM ROOM 

Width 2 Times HeigW 



SURFACE 

TYPE 



SUSPEN- 
SION 
TYPE 



SMALL ROOM 

Width Eq-uals Height 
^SUSPEN 
SION 
TYPE 



SURFACE 
TYPE 



INDIVIDUAL UNIT INSTALLATIONS 



8-10 



8-10 



6x6 



8-10 



9-11 



10-12 



7 


X 7 


8 


x8 


9 


x9 



10 X 10 



36 



49 



64 



81 



100 



LIGHT 

MEDIUM 

DARK 



LIGHT 

MEDIUM 
DARK 



LIGHT 

MEDIUM 

DARK 



LIGHT 

MEDIUM 

DARK 



LIGHT 

MEDIUM 

DARK 



APPROXIMATE FOOTCANDLESJpepre«ated^5%>^ 

56 



CONTINUOUS INSTALLATIONS 




8-10 



9-11 



9-11 



9-11 



10-14 



12-14 



25.20 






9 



10 



12-14 



11 



30.24 



35.28 



40.32 



45.36 



50.40 



LIGHT 

MEDIUM 

DARK 



LIGHT 

MEDIUM 

DARK 



LIGHT 

MEDIUM 

DARK 



LIGHT 

MEDIUM 

DARK 



LIGHT 

MEDIUM 

DARK 



LIGHT 

MEDIUM 

DARK 



APPROXIMATE rOOTCANPLES ^Depreciated 25%) 



ns 

105 
100 



96 

88 
83 



82 

75 
71 



72 
66 
62 



64 
58 
56 



5fi 
53 
50 



55.44 



LIGHT 

MEDIUM 

DARK 



52 
4S 
46 




^EN^ 




jrW 




¥t. 






n 1 1 


CElLlwe' 
WAk>' 




^ 


VC/^'sL 




ri 


SWy ^^SO'^i/ ICL^ 


%to 


r\c 


(Xw^f^s 


f 


42/ 


ih 


.2m 


Jt2^.40^ .39 


j^ 


!32 
.33 

41 


a4 


44 ■ 
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SINGLE UNIT INSTALLATIONS 

(Surface Type) 

For small offices, etc. Readings taken 

directly under centre of unit. 



Di stance 
irom Unit 

to 

Working 

Plane 


APPROXIMATE 
FOOTCAMDLES 


Under 
5-f1. 
Unit 


Under 
10-it. 
Unit 


4 ft. 


69 


82 


5fL 


46 


68 


6 ft. 


33 


54 


7 ft, 


27 


46 


8 ft. 


21 


39 


9 ft. 


16 


31 


10 ft. 


13 


25 



voices figured ore for WHITE lamps, based on 4200 fumen ovfpO 
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COMMERCIAL FLUORESCENT LIGHTING UNITS 
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FOR FOUR 40-WATT LAMPS 




These fixtures are suitable for eitlier ceiling or 
suspension mounting for four 40-watt lamps. 

The chassis or wiring channel is substantially 
constructed of steel and finished in baked 
SUPER-WHITE enamel, providing a diffuse, du- 
rable reflecting surface oi high efficiency. 

The enclosure frame and louvres are of 
steel . . . die-formed ends have cut-out design 
backed with diffuse plastic to provide a luminous 
end appearance. Baked lustre aluminum enamel 
is used for enclosure hnish with louvres in baked 
SUPER-WHITE enamel. The side panels are of 
ribbed, diffuse glass. 

The enclosure is held in place by spring clips 
and is easily installed and removed. A pair of 



service chains is provided attached to the chassis 
so that the enclosure can be lowered and is 
supported for maintenance operations. Removing 
and installing the enclosure takes less than a 
minute ... a permanent time saving feature in 
cleaning and relamping. 

Hangers for suspension-type units include all 
necessary parts for complete installation. Finished 
in baked lustre aluminum enamel. Ceiling-type 
fixtures have a removable mounting plate for 
easy installation. 

All fixtures are furnished wired and include 
sockets, starters and high power-factor ballasts 
for 110-125 volt, 60 cycle or 25 cycle A.C. 
operation. 



For Lamps 



No. 



nze 



Cycles 



Catalogue 
No. 



Dimensions 



Body 
Length 



Body 
Widtk 



Body 
Height 



Overall 
Height* 



Approx. 
Shipping 
Weight 







For Direct Ceiling Mounlir 


ig 






4 


48"— 40w— llOv 


60 


46408-60 


48M" 


15" 


7" 


■ - . . 


46 lbs. 


4 


48"— 40w— llOv 


25 


46408-25 


483^" 


15" 


7" 




57 lbs. 






Hanger For Susper 


ision Mour 


I ting 


^ 


— 





9925 



Fluorescent Lamps are not included. 



27" 



^Assembled with fixture. 



34" 



6 lbs. 






^ w 



,,----^. y,^ -^ 
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FOR FOUR 40-WATT LAMPS 





These open-type fixtures are designed for lighting 
areas where inexpensive and efficient fixtures 
are required. 

They are avciilable in one size only . . . for 
four 40-watt lamps and are suitable for either 
ceiling or suspension mounting. 

The chassis or varing channel is substantially 
constructed of steel and finished in baked SUPER- 
WHITE enamel, providing a diffuse, durable 
reflecting surface of high efficiency. The end 
caps are of die-formed steel, deeply embossed 
with an attractive modern design. They have a 
rich baked lustre aluminum finish that blends 
well with all modern interiors. 



Designed for easy servicing . . . lamps can be 
removed and replaced without disturbuig end 
caps. 

Suspension-type fixtures include complete 
hanger assembly consisting of ceiling strap, 
stems, swivel fitting, two lengths of wire, stampecl 
canopy and all locknuts and fittings necessary for 
complete installation. Finished in baked lustre 
aluminum enamel. Ceiling-type fixtures have 
removable mounting plate for easy installation. 

All fixtures are furnished wired and include 
sockets, starters and high power-factor bcillasts 
for 110-125 volt, 60 cycle or 25 cycle A.C 
operation. 




No. 



For Lamps 



Size 



Cycles 



Catalogue 
No. 



Dimensions 



Body 
Length, 



Body 
Width 



Body 
Height 



Overall 
Height* 



For Direct Ceiling Mounting 



Hanger For Suspension Mounting 



9925 



27" 



33M" 



Fluorescent Lamps are not included. 



*AssembIed with unit. 



Approx. 

Shipping 

Weight 



4 


48"— 40w— llOv 


60 


46406-60 


48 M" 


11" 


6H" 


■ ■ ■ ■ 


28 lbs. 


4 


48"^0w— llOv 


25 


46406-25 


48 K" 


11" 


GH" 


, . . - 


40Ih3. 



6 lbs. 



"*%. " >^ : 
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Exclusive Installation and Servicing Features 

SELF-ALICNING CEILING PLATES HAVE SAFETY CHAINS 
FOR EASY INSTALLATION. 

SPRING CLIP SUPPORT MAKES CORONADO ENCLOSURE 
INSTALLATION SIMPLE AND SPEEDY. 

SERVICE CHAINS ON CORONADO ENCLOSURES SPEED 
MAINTENANCE OPERATIONS. 

SECTIONAL CHASSIS COVERS PROVIDE EASY ACCESS TO 
INTERIOR OF FIXTURE. 

EXCLUSIVE HANGER DESIGN & CONSTRUCTION WITH 
NEW FEATUBES TO CUT INSTALLATION COSTS. 
EXCLUSIVE DAY-BRITE DESIGNS - BEAUTY AND STA- 
BILITY IN PLEASING COMBINATION. 

LOWEST COST MAINTENANCE - SPEED AND SIMPLICITY 
OF ALL OPERATIONS. 








i_llL»i.ll..tfWJW"s V.J' 



■W^^^W^"^ 



(T) SELF-ALIGNING CEILING PLATE 




K 



Coronado and Parkway units are Approved by the Canadian Standards Association. 
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Catalogue 

Number 



816660 

816670 
816680 
816690 
816700 



Diameter 



9V4" 
121/4" 

14I/4" 
I6V4" 

iBn" 



Depth 



6yi6" 

8^6" 

9%" 
10%" 
12V,6" 



Fitter 



4" 
6" 
6" 

6" 
6" 



Lamp 
Watts 



60 
100 
150 
200 
300 



St. Pkg 



8 
2 
2 
2 
1 



Appro. 

Lbs. 
Pc;r Pkg. 



20 
9 
12 
16 
12 



\ 



"KEYSTONE" 






Catalogue 
Number 


Diameter 


Depth 


Fitter 


Lamp 
Watts 


St. Pkg. 


Approx. 

Lbs, 
Per Pkg. 


810619 
813160 
813170 
813180 
8 3190 
813200 
813220 


8'^/' 

0" 
12" 
12" 
14" 
IG" 
18" 


5»/ie" 

51/2" 

7-y4" 

7-y4" 

9" 
lOVi" 

11%" 


4" 
4" 
6" 
4" 
6" 
6" 
6" 


60 

60 

100 

100 

150 
200 
300 


12 
8 

4 

3 
2 

1 


25 
20 
18 
18 
17 
17 
13 




"SEVILLE" 



Catalogue 

Number 


diameter 


Depth 


Fitter 


Std. Pkg. 


Approx. Lbs. 
Per Pkg. 


823200 


6" 


6" 


3\4" 


24 


26 


823220 


8" 


8" 


4" 


12 


24 


800080 


10" 


10" 


4" 


8 


26 


800060 


10" 


10" 


5" 


8 


26 


800070 


10" 


10" 


6" 


8 


26 


800020 


12" 


12" 


6" 


2 


12 


800190 


12" 


12" 


8" 


2 


12 


800090 


14" 


14" 


6" 




10 


800120 


14" 


14" 


7" 




IL 


800140 


14" 


14" 


8" 




10 


800200 


IG" 


16" 


6" 




14 


800040 


16" 


16" 


8" 




14 


800030 


18" 


18" 


8" 




ly 


800170 
800150 


18" 


18" 


10" 


1 


19 


20" 


20" 


8H" 




23 



i 



I' 



BALL GLOBE" 



Catalogue 
Number 


Diameter 


Depth 


Fitter 


Lamp 

Watts 


St. Pkg. 


App.-ax. 

Lbs. 
Per P!:g. 


812980 
812990 
8 3000 
8 3010 
813020 


IO-/16" 

12" 

14" 

16" 

18" 


8^6* 
9-yi6" 
lOV/' 

11%" 

i3;vi«" 


4" 

6" 
6" 
6" 
6" 


60 
100 
150 

200 
300 


4 
2 
2 
2 

1 


'4 

U 
13 

15 
12 



< 



■PILGRIM" 



Catalogue 
Number 


Diameter 


Depth 


Fitter 


Lamp 
Watts 


Std. Pkg. 


Approx, 

Lbs. 
Per Pkg. 


12180LSB 
12180LSB 


16V4" 

isVi" 


9V8" 


6" 
6" 


200-300 
300-500 


2 
2 


20 
20 



The Keyslong, Seville, Pilgrim and Ball Globe Units are designed with special seared 
fitters as added proteclion against chipping. 
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160S-08-10 



1508-12 



1406-08-10 



Approx. Lbs, 
Per Pkg, 




824160 



820120 



82Q090 
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SCREWLESS TYPE HANGERS THAT AKE PERMA- 

/ NENTLY SAFE. THEY ELIMINATE THE DANGER OF 

"ilQCl^i^ FALLING GLASS DUE TO VIBRATION OR CRACKING 

AROUND THE NECK. 



( 



/ 



Catalogue 
Number 



1174 
117G 
1176M 

1620 
1621 
1622 



Lamfi 

Socket 



Medium 
Medium 
Mogul 

Medium 
Medium 
Mogul 



Overall 
Length 



30" 
30" 
30" 

r 
r 
J" 



Fitter 
Dimension. 



4" 
6" 
6" 
4" 
S" 
6" 



Finish 



Bronze, 
Bronze, 
Bronze, 
Bronze, 
BronzQ, 
Bronze, 



Brushed 
Brushed 

Brushed 
Brushed 
Brushed 
Brushed 



Chrome 
Chrome 
Chrome 
Chrome 

Chrome 
Chrome 




16^^.0-21-22 



1174-76-76M 




/r 



anaeo'a z 




coi r/fi'S 



ECONOMICAL SCREW-TYPE HANGERS AND 
CEILING BANDS, FOR ALL STANDARD 
LIGHTING APPLICATIONS. 




1628-29 




1714-15-24-24M 



Catalogue 


Lamp 


Overall 


Fitter 


Finish 




Number 
1178 


Socket 


Length 


Dimension. 






Medium 


30" 


4" 


Bronze, Brushed 


Chrome 


1180 


Medium 


30" 


8" 


Bronze, Brushed 


Chrome 


IISOM 


Mogul 


30" 


e" 


Bronze, Brushed 


Chrome 


1184 


Medium 


30" 


4" 


Bronze, Brushed 


Chrome 


1186 


Medium 


30" 


6" 


Bronze. Brushed 


Chrome 


n86M 


Mogu 


30" 


6" 


Bronze, Brushed 


Chrome, 


1714 


Medium 


2'/2" 


4" 


Bronze, Brushec 
White Enamel 


Chrome, 


*1715 


Medium 


IWz" 


4" 


Bronze, Brushed 
While Enamel 


Chrome, 


1724 


Medium 


3" 


6" 


Bronze. Brushed 


Chrome 


1724M 


Mogul 


3" 


S" 


Bronze. Brushed 


Chrome 


1628 
1623 


Medium 


6'/," 


6" 


Bronze. Brushed 


Chrome 


Mogul 


6V4" 


6" 


Bronze, Brushed 


Chrome 



Pall Chain 



1184-86-86M 



1178-80-80M 



7M-n-50 
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'THE KEYSTONE" is made from 
MONAX Brand glass of high effi- 
ciency for general diffuse lighting. 
Of smart ''streamline" appearance, 
"THE KEYSTONE" will meet the 
popular demands of modern light- 
ing. Provision has been made on 
the rim of each globe for use of a 
louvre if desired. 



ILLUMINATING 



GLASSWARE 
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[Gantinued) 



Code 



816660 
816670 
816680 
816690 
816700 




Fitter 
Diameter 

Inches 



Lamp Position 
Above 

Inches 



4 
6 
6 
6 
6 



2 
2 



Suggested 

Wattage 



Standard 
Package 



75 
100 

130 
200 
300 



ctn 8 pc 

ctn 2 pc 
ctn 2 pc 
ctn 2 pc 
ctn 1 pc 



ApproK. Wt. 

Lbs- Per 

Pkg. 



20 
9 
12 
16 
12 



*Lamp Position 
wattage. 



— — — i^ I TTTof Ihe filler screws when using suggasled 

Represents Ihe drstance m mches of lamp contact abcve the plane of 



Ji 
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THE SEVILLE" has long been a popu 



lar MONAX Brand lighting globe. It is 
economical, efficient and widely used for 
all types of general diffuse illumination. 





Diameter 


Depth 


Codfi 


Inches 


Inchei 


811190 


81/2 


S^i^ 


813160 


10 


6K2 


813170 


i 12 


r% 


813190 


' 14 


9 


813200 


16 


10 '4 


813220 


: 18 


11^/8 


813230 


20 


123^ 



Filler Sugge?!- 
DiATneter ] ^ 
Inches I Wattage 



4 
4 
6 
6 
6 
6 
8 



60 

75 

100 

150 
200 
300 
500 



Std 
Pkg. 



12 

8 
4 
3 
2 
1 
1 



Approx.Wt 

LbB Per 

_ Pkg- 

25 

20 
18 
17 
17 

13 
17 



Hangers and brackets sKown with the Glass- 
ware in this Bulletin are for illustration purposes 
only. For complete information on hangers refer to 
Northern Electric Bulletin L-5-7. 
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Simplicity of design coupled with the 
high efficiency of MONAX Brand glass 
characterize 'THE PILGRIM" as an espe- 
cially desirable globe for general diffuse 
illumination. An adequate range of sizes 
is offered in the following table. Orders 
should specify the quantity and each code 
required. 

"THE PILGRIM" globe in 14" and 16^' 
sizes may also be supplied without fitters 
for the so-called safety type holders where 
specifications or requirements involve fix- 
tures of this type. Separate code numbers 
have been assigned to these two globes as 
indicated in the schedule below. No. 
816830 represents No. 813000 with the 
litter cut off and No. 816840 represents 
No. 813010 with the fitter cut off. Either of 
these are satisfactory for use with standard 
commercial holders available on the mar- 
ket. 




Code 


Diameter 
Inches 


-^ ,, , Fitter ' Lamp Position 
Depth I Di^^eter Above 
Inches \ne:^es Inches 


Suggested 
Wattage 


Standard 
Package 


Approx, Wt. 

Lbs. Per 

Pkg. 


812980 
812990 
813000 
813010 
813020 


10^6 

12 
14 
16 
18 


8^,5 

9,^6 
101-^ 

iri. 

13^, 


4 
6 
6 
6 
6 


1 
\)4 


75 
100 
150 
200 
300 


ctn 4 pc 
ctn 2 pc 
ctn 2 pc 
ctn 2 pc 
ctn 1 pc 


14 
11 

13 
IS 
12 



*Lamp Position -Represents the distance in inches of lamp contact above the plane of the fitter screws when using suggested 
wattage. 
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Reflectoi No. 820120 






SPECIFICATIONS 






STi 


VPLE ] 

WidlL 


LIGHTINGWARE 






Depth 


1 
\ 


No. Pes. 


Appiox. 


Number 


in 


in 


Finer ' 


Sland. 


Lbs. Per 




Inches 


Inches 


Diam. 


Carton 


Carton 


Ball Globes 










823200 


6 


6 


3>4 


24 


26 


823220 


8 


8 


4 


12 


24 


800080 


10 


10 


4 


8 


26 


800060 


10 


10 


5 


8 


26 


800070 


10 


10 


6 


8 


26 


800020 


12 


12 


6 


2 


12 


800190 


12 


12 


8 


2 


12 


800090 


14 


14 


6 




10 


800120 


14 


14 


7 




10 


800140 


14 


14 


8 




10 


800200 


16 


16 


6 




14 


800040 


16 


16 


8 




14 


800210 


16 


16 


9 




14 


800030 


18 


18 


8 




19 


800170 


18 


18 


10 




19 


800150 


20 


20 


8J4 




28 


REFLECTORS 


820090 


6 


4% 


2H 


12 


12 


820120 


8 


53/4 


21/4 


12 


1 19 


824160 


10 


53^ 

1 


2Vi 


12 


28 




Reflector No. 820090 




Ball Globes Similar to No. 823200 




Reflector No. 824160 
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T, R, Campbell 

ASST GEVERALSUPPLYSALSS MANAGER 
OVERHEAD AND UNDERGROUND MANAGER 

,C. ELMS LIE 

POWER APPARATUS MANAGER 

.B. MUlfl 

SUPf^lv manager 

D. C.BORDEN 

ILLUMINATION MANAOeft 

F. E. RITCHIE 

PCSALE MANAGER 
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Sales 


Offices: 


HALIFAX 


5AINTJOHN.N.B, 


MONTREAL 


QUEQEC 


SHEf) BROOKE 


VAL D OR 


TR0I5 RWlEflES 


OTTAWA 


TORONTO 


LONDON 


HAMILTON 


HiRKLAND LAKE 


WINDSOR 


TIMMINS 


SUDBURY 


PORT ARTHUR 


VVtNNiJPEG 


REOINA 


CALGARY 


EDMONTON 


VANCOUVER 


VERNON 


VICTORIA 
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In issuing Nor-Lectric Bulletin L-6-3, the 
lonp sizes were Inp.dvertently cnitted on pages 4 and 6 
listing MDB and ADA floodlighta. 

The tCB 14 (K" floodlight) is designed frr 
use with a 500 watt lamp .^iid the MDB 16 (16" noodlight) 
for use with a 1000 watt lrj:ip. In both ccses, standcj"d 
type P.S. lonp should be used^ 

Type /iDA flmdlight is designed frr use with 
250 wr-tt type ^,Z^ 30 IcuTip for stcjidard service, ^^^ere a 
very narrow "becan is required, the 250 v/ctt 0-30 floodlight 
service lao-p mr.y be used, V/hen using this Irjnp, the flood- 
light must not be tipped more then 45 degrees below the 
horizontal. 



Please insert thijs letter opposite pc;ge 4 of 
bulletin L*S-3 in your Nor-Lectric Bulletin Binder, 
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TATISTICS show that poor street Hghting is responsible for more 
than twenty percent of the accidents occurring at night. It must be 
evident to any one who has driven a car that adequate street and 
highway hghting would be a very large factor in reducing the 
number of such accidents. 

If proper attention were given to the lighting of streets, parks 
and open areas, accidents would be reduced — crime kept down — • 
congestion of traffic relieved — sanitary conditions improved — civic 
pride fostered and industries attracted. 
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800170 
800150 


18 

20 


18 

20 i 


10 
8M 


I 
1 


19 
28 


REFLECTORS 


820090 
820120 

824160 


6 

8 

10 


4'j,fi 

53/4 

53-^ 


2H 
2H 

2y^ 


12 
12 
12 


12 
19 
28 




Reflector No. 824160 
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MULTIPLE FIXTURES 

REFLECTORS 

■ 

BRACKETS 
CANOPIES 



^ 



S 



■TATISTICS show that poor street lighting is responsible for more 
than twenty percent of the accidents occurring at night. It must be 
evident to any one who has driven a car that adequate street and 
highway lighting would be a very large factor in reducing the 
number of such accidents. 

If proper attention were given to the hghting of streets, parks 
and open areas, accidents would be reduced^crime kept down- 
congestion of traffic relieved— sanitary conditions improved— civic 
pride fostered and industries attracted. 



c 
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COMPLETE STREET LIGHTING UNITS 

(Lamp not included) 

MULTIPLE FIXTURES 

Bracket Arm and Canopy are Hot Dip Galvanized. 
Reflectors are Porcelain Enamelled Steel- 
Medium Screw Socket 
Canopy 6" Fitter. 



t 





jyb 



.^^SS:. 





Exterior Wired 



Cat 

No. 



5101E 
5102E 
5105E 
5106E 



Pole 
Plate 



5117E 

5118E 
5121E 
5122E 



Plain 
Plain 
Plain 
Plain 



Interior Wired 



Cat. 
No. 



5169E 
5170E 



Plain 
Plain 

Plain 
Plain 



5101 
5102 

5105 
5106 



Pole 

Plate 



1/" 



5211E 
5212E 



Plain 
Plain 



5117 
5118 
5121 
5122 



cond. 
Slotted 
Yi' cond. 
Slotted 



Arm 
Proj. 



4 It. 

4 ft. 
4 ft. 
4 ft. 



Pipe 



/4 
ri 



'4 
1" 

1" 



5169 
5170 



]/<i' cond. 
Sfotted 

J/2" cond, 
Slotted 



4 ft. 
4 ft, 
4 ft, 

4 ft. 



V2" cond. 
Slotted 



4 ft, 
4 ft. 



'I 'It 

1" 



Ship 

Wt. 



m 

24# 
24# 



Hi" 



Plain 
Plain 



5211 
5212 



I/2" cond. 

Slotted 



IV; 



Jt 



m 

18# 
21# 
21# 



.'4 



28^ 
28'/ 



4 ft. 
4 ft, 



i,'4 
1 I .'" 



27yy 

27# 



MISCELLANEOUS PARTS 

Medium Socket #244-1 

Ditto with adjustable support 

Mogul Socket#2370, 2444, etc. 

Ditto with adjustable support 
Mogul Bi-post socket 

Spearhead Cat. 1910 

Hanger #2593 Ornamental 
Socket Holder (Bakelite) # 2592 



4 



i 



1 . 



V --^ -■'- r- 




*- _ '-' 
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CAST IRON MULTIPLE CANOPIES 

Galvajiized finish, 6" Fitter 
State tapped hole recjuired 









^ 



O^' 



Cat. No. 


Wiring 


Socket 


' Fitter 


2050 
2056 


Interior 
Interior 


Medium 
Mogul 


6" 

6" 


2053 


Interior 


Medium 


■ 

6" 


THES 
2055 


Interior 

• 


Medium 


6" 


2070 
2046 


ExLerior 
Ejderior 


Medium 
Mogul 


6" 
6" 




2160 


Interior 


Medium 


4" 


2161 


Exterior 


Medium 


4" 

1 



REFLECTORS 




) 



• 


Cat, No. 


Part 


Diameter 


Fitter 


314 

5B=- 314A 


Reflector 
Reflector 


18" 

18" 


6" with slots 
6" no slots 


316A 
^^ 317 

317A 


Reflector 
Reflector 
Reflector 


18" 
20" 
20" 


4' ' no slots 


-.^^feLvj^:^ 


4" with slots 
4' ' no slots 


^*=^^St=l 


Reflector 


20" 




■ "x 


\\\y 317AS-2 


4" no slots 




*4 f . * L ^ ^ 



<z.^:' \^ \ 



*.1X, 




Pasc 4 N ORTHERN ELECTRIC » A 
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I 
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WROUGHT IRON BRACKETS 



Cat. No. 



1001 

1002 

xl005 

X 1006 

1140 

1141 



1017 
1018 
xl021 
xl022 
1142 
1143 



1053 

1054 

xl069 

xl070 



1126 

1127 

xllU 

xlll2 



1164 
1165 



1172 
1173 



1158 
1159 
1160 
1161 



1156 
1166 



X 1118 
1119 



GALVANIZED 



Dimensions 




M" 



x4' 

1" x4' 
1" X 4' 

li^"x4^ 



H" X 4' 

H" X 4' 

1" x4' 

1" x4' 

U4"x4' 

114" X 4' 



lH"x3' 
i" X 3' 



W" 



// 



4' 



1 U" X 4' 



134" X 3' 
lK"x3' 

IM" x4' 
11^" X 4' 



li^"x4' 
1 1^" X 4' 



1 1'^" X 4' 
l>^"x4' 



V 
1" 



x4' 
x4' 



134"x4' 
lK"x4' 



H" X 4' 
1" X 4' 



Ii4"x20 
1 14" X 20 



^/ 



Weight 



II 



It 



rr 



lilts. 

11 

14 
14 
19 " 
19 " 

10 lbs. 
10 " 
12 " 
12 " 
18 " 
18 " 



17 lbs 

17 " 

18 " 
18 " 



16 lbs 
16 " 
18 " 

18 



II 



20 lbs. 
20 " 



18 lbs, 
18 



H 



15 lbs. 
15 
17 
17 



/ / 



II 



II 



8 lbs, 
10 " 



10 lbs. 
10 " 



Wire Entrance 



X Stock Patterns — order for prompt shipment. 



Conduit 

Slotted 
Condmt 

Slotted 

Conduit 

Slotted 



Conduit 

Slotted 

Conduit 

Slotted 

Conduit 

Slotted 



Conduit 
Slotted 
Conduit 
Slotted 



Conduit 
Slotted 
Conduit 
Slotted 



Conduit 
Slotted 



-* 



Conduit 
Slotted 



Conduit 
Slotted 
Conduit 
Slotted 



Conduit 
Conduit 



Conduit 
Slotted 



Ci 



COMPANY LIMITED 



r-- 



ji Mar/om &£cr»/ai s£fii 



HAUFAX SAINT JOHN, N.B. OUBEC TROIS HrVIERES SHERBROOKE MONTREAL OTTAWA VAL D'OR 
TORONTO HAMILTON LON[>ON WINDSOR KIRIOAND LAKE TIMMIN5 SUDBURY PORT ARTHUR 
WlNNtPCG REGtNA CALGARY EDMONTON VERNON VANCOUVER ViaORtA 



Norrii^rn Ehctr^. 

COMPJ^NY lIMlTfL 



l^'-f.. 



-. -- -^ " 







No. 76643 - 3 Lights 

Depth 6]/2 inches 

Spread 12J/2 inches 

FINISH: French Gold 

with Beige 

highlighted Glass 



No. 76633 - 3 Lights 

Length 30 inches 

Spread 123/^ inches 

FINISH: French Gold 

with Beige 

highlighted Glass 




RESIDENTIAL LIGHTING 



i. -^ '5 c ", / * ^ 












I 
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Finish 

FRENCH GOLD 



with 

Amber Toned Glass 



• • • 



No. 14354 - 4 Lights 

Length 9)4 inches 

Spread 16 inches 



• • • 



No. 79034 - 4 Lights 

Length 30 inches 

Spread 16 inches 



ir ^ -k 



No. 79054 - 4 Lights 

Length 15 inches 

Spread 16 inches 



ATIONAL ELECTRICAL_SERVICE 



2 




{ 



No. 79034 



^ iiN"-' -* ,^;*: ,s:i 
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^ 




No. 15851 



No. 12731 



mis 



FRENCH GOLD 



with Beige Glass 



• • • 



No. 12731 - 1 Light 

Length 30 inches 

Spread lOJ/^ inches 



• • ■*- 



No. 12781 
Back Plate 

Extends 



- 1 Light 

..-,7x4 inches 
...7]/^ inches 



• • • 



No. 15851 - 1 Light 

Length 9 inches 

Spread 12 inches 



• • • 



No, 15931 - 1 Light 

Length 30 inches 

Spread 12 inches 



3 



:^Li^MWkitf,' 
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\ 



Finish 

BRONZOID 



with Amber 
Colour Glass Shades 



• • • 



No. 14231 - 1 Light 

Length 30 inches 

Spread 10^ inches 

• • • 

No. 14233 - 3 Lights 

Length 30 inches 

Spread IS inches 

• it • 

No. 14235 - 5 Lights 

Length _.30 inches 

Spread 18 inches 

• • • 

No. 14281 - 1 Light 

Back Plate 63^x10 

inches 

Extends 5 inches 




No. 14281 



4 




« 



No. 14235 



No. 14231 



_ ^« \.. f 



i*- r 



-^rr-ij's. 



j^"■' ^ 
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p 






Finish 

IVORY AND GOLD 



with Ivory 
Toned Glass Shades 



• • • 



No. 12333 - 3 Lights 

Length 30 inches 

Spread 17 inches 

• • * 

No, 12335 - 5 Lights 

Length 30 inches 

Spread 19 inches 

• • • 

No, 12351 - 1 Light 

Length 014 inches 

Spread 8 inches 

• • • 

No. 12381 - 1 Light 

Back Plate 5 inches 

Extends 6]^ inches 



'i '•. . 
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FINISH: Ivory and 
Gold 

GLASS SHADE: Rose. 

Beige or Ivory 

No. 11531 - 1 Light 

^^Pth 11 inches 

Spread 6 inches 

• • • 

FINISH: French Gold 
White Pebbled 

Decorated 

Ceramic Glass 

No. UI31 - 1 Light 

length 30 inches 

Vead 7 inches 

• • • 



FINISH: French Gold 
White Pebbled 

Decorated 
Ceramic Glass 

No. 12181 - 1 Light 

Back P]ate,7x4i^ inches 
^-^^^"<is.., 3^^ inches 



• • • 

FINISH: Old Gold 
No. 41111 - 1 Light 

^^""Sth 30 inches 

^P''^^^ 71^ inches 

• Ik- • 

FINISH: Old Gold 
Amber or Crystal 

Glass 
No. 78131 - 1 Light 

^^""Sth .....30 inches 

fP'^^^ 6 inches 

^>'''"den. 6x4 inches 



6 



J »— - := -, 





No. 41111 




No. 78131 




^^^-^^ISHNELECTRIG 



^^L^^IONAL ELECTRICAL 





No. 15451 



\ 



» 




No. 72881 



No. 13581 






No. 13151- 
No. 13152 
No. 13252 



6" dia. 

8" dia. 

10" dia. 



/ 



' f r f 





No, 12851 



No. 16981 






SERVICE 




FINISH: White 
Enamel 

SHADE: Opal and 
Crystal 

No. 12851 ■ 1 Light - Keyless 

Depth 8 inches 

Spread 9 inches 

fritter 4inches 

• • • 

FINISH: Chrome 

BOWL: Opal and 

Crystal 

No. Lights Bowl 
13151— I. ..,6x41^ inches 
13152—2 8x5 inches 

13252— 2,.10x5M inches 

• • • 

FINISH: White 

Enamel 

SHADE: Opal and 

Crystal 

No. 13581 ■ 1 Light - Keyless 

Extends 7j^ inches 

Fitter 3K inches 

• • • 

FINISH: White 

Enamel 

SHADE: Opal and 

Crystal 

No. 15451 - J Light - Keyless 

Depth 9 inches 

Spread 9 inches 

fritter 4 inches 

• • • 

FINISH: Chrome 

SHADE: Opal with 

Clear Lines 

Nb. 16981 ■ 1 Light - Keyless 

Extends 6 inches 

■*- • • 

FINISH: White 
Enamel 

SHADE: Opal 
No. 72181 - 1 Light - Keyless 

Extends 7]^ inches 

Eitter 23^ inches 

• • • 

FINISH: Chrome 

SHADE: Opal 

No. 72881 - 1 Light - Keyless 

Extends 6]^ inches 

Width 8 inches 



7 
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FINISH: IvOTT or 

Bronze 
No. 6M - Two light paji 

Depdi. 12 ir.rzes 

... IP- Irrh- 



FIXISH: iT^ory or 

Branz* 

No. i^Oo - Eeamlighr 

Wired "wiih socket, 
5t-sps, SLr■e■!^^^ asd nuts. 
Depib ._„„ 5^^ ir.ches 
S"r-id .5I4 izcies 

FINISH: Old iTory 

iff Broiu^tid 

No. o2sil - 1 Li^ht 

DQ3Tii 2"-; inches 




7^441 



No, bis41 



I 



FINISH: iTMT 
Gold 
No. 7S2-U - 2 Lights 

Drptii 2^-2 iccze? 

Sprt-d 121; !:::>;- 

♦ ♦ ♦ 

FINISH: iTcay 3Jid 

Gold 

No, 7*441 ^ 1 Light 



• 




^ 
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No. 79752 





No. 799 



No. 78651 




No. 12451 






FINISH: Ivory and 

Gold with Ivory, 
Rose, or Tan Glass 

No. 799 - 1 Ught Fixture 

Depth 12 inches 

Spread IIH inches 



• • • 



FINISH: Ivory 
GLASS SHADE: Rose, 

Beige or Ivory 
No. 12451 - I Light 

Length 9 uiches 

Spread 10]/^ inches 



• • • 



FINISH: Ivory 
GLASS SHADE: Rose, 

Beige or Ivory 
No. 78651 - 1 Light 

Length 9 inches 

Spread 11 inches 



• • • 



FINISH: Old Gold 
GLASS SHADE: Rose 

or Ivory 
No. 79752 - 2 Lights 

Depth h]/2 inches 

Spread 9 inches 



--^*^-iVv ,_' 
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FINISH: Swedish 

Steel 

Crystal Clear Glass 
No. 455 

Back Plate 4^ inches 

Height iy^ Inches 

Height Overall 10 inches 

• • • 

FINISH: Swedish 
Steel 

Crystal Clear Glass 
No. 456 

Back Plate 4^ inches 

Height 1}/l inches 

Height Overall 10 inches 

• • • 

FINISH: Crackled 
Black 

Frosted Glass Panels 

No. 10931 - 1 Light 

Length 30 inches 

Spread 5 3-'2 Inches 

• • • 

FINISH: Natural 
Copper 

Amber or Crystal 
Glass 

No. 71541 

Depth 7 inches 

Spread 6 inches 

Fitter 3K inches 

• • • 

FINISH: Natural 
Copper 

Ainber or Crystal 
Glass 

No. 71581 

Length 9 inches 

Extends 7 inches 



10 
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t 



No. 71541 




^-<t > 
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No. 2901 



No. 2900 







No. 2900 





No. 4024 



No. 5025 



No. 4123 



FINISH: Crystal with 

Chrome Trim 
No. 2900 - Boudoir Lamp 

Height 13 inches 



• • • 



FINISH: Crystal with 

Chrome Trim 
No. 2901 - Bed Lamp 

Length 13 inches 



• • • 



FINISH: Bronze and 
Gold 

SHADE: Eggshell, 
Beige or Rust 

No. 4023 - Trilite 



• • • 



FINISH: Bronze and 
Gold 

SHADE: Eggshell 
Beige or Rust 

No. 4024 - Trilite 



• • • 



FINISH: Bronze and 
Gold 

SHADE: Eggshell 
Beige or Rust 

No. 4123 Bridge Lamp 



• • • 



FINISH: Bronze and 
Gold 

No. 5025 - Torchier 




11 
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No. KG 752-24 



FINISH: Baked White Enamel 

All Reflecting Surfaces 
BAKED HARD WHITE ENAMEL 

Watts BODY DIMENSIONS 
Number Lights per Light Width Height Length 



KG 752-24 
KG 753-24 



2 
3 



20 

20 



7 
7" 



5M 

5M" 



24H' 

2414 




No. KG 792-24 




i^ 



FINISH: Satin Pewter 

All Reflecting Surfaces 
BAKED HARD WHITE ENAMEL 

Equipped with curved ribbed glass 

Watts BODY DIMENSIONS 

Number Lights per Light Width Height Length 
KG 792-24 2 20 m" ^H" 24^" 



KG 793-24 



20 
20 



m" 



5^" 24>^ 



// 



L-B-2 
lOM-11-47 




HAUFAX MONCTON QUEBEC CHICOUTIMI THREE WVER5 SHEHBROOKE MONTREAL OHAWA VAL DOR 
KINGSTON TORONTO HAMILTON LONDON WINDSOR KIRKLAND LAKE TIMMINS SUDBURY 

PORT ARTHUR WINNIPEG REGWA LETHBRIDGE CALGARY EDMONTON VERNON VANCOUVER VICTORIA 



■t^'f- 



J-:, y-.^ 



-*- ■*'^^^-^-'^" 



a*; .-, 



:l± 



i{rw>Ktf &«w/«/ i«w^ 



^OMPANY LIMITE 



/e*. -- - ■ 



'* ~r'"" 



March 194t L-*8-3 



• . ^~i^ . 1 



1^ iIVm- Ifcrt^^tt^MiMi^MMB 



<ttitt 



iiAMiiiiiliia 



^ ijuln-^a^dif 



FLUORESCENT KITCHEN UNIT 





KG 752-48 



This new kitchen luminaire uses two 40 watt fluorescent lamps, shielded by Alba-Lite gloss panels. Fixture comes 
complete with FS4 starters and four 2-foot Alba-Lite panels. Finish is bal<ed white enamel. All reflecting surfaces 
baked hard white enamel. 



DIMENSIONS 



Cat. No. 



Lights 



Watts 
per light 



Body Dimension 




Width Height 

KG 752-48 2 40 7" 5M" 

As above except using 20 watt lamps, FS2 starters and two 2-foot Alba-Lite panels, 

KG 752-24 2 20 1" 5H" 

KG 753-24 3 20 1" 5h" 



Length 

48M" 

243^" 
24M" 
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Fluorescent Kitchen Unit 




KG 802-24; KG 803-24 

afion can contribufe much to atmosphere in the home, These fluorescent fixtures, available in rrench 
ill light-condition your room. The new decorated ceramic glass in either white or rose colour pro- 
warmth along with high illumination. Its beauty will enhance the decorative effect of the entire 

Gold. 



Proper Ulumin 

Go d finish^ w 
vides glowing 
interior. 
Finish: French 

All reflecting surfaces are baked hard white enamel. Equipped with curved decorated ceramic glass — white or 

rose colour. 



DIMENSIONS 



Cat. No. 



KG 802-24 
KG 803-24 



Lights 



2 
3 



Watts 
per light 

20 

20 



Body Dimensions 



Width 



hHeight 



Length 

243^" 
24M" 



V. 



h^ 



Fluorescent Brackets 





L/--' 



K51-18 



; 



i 



f*'. 



1/ 



/ 



' I 



Brocket No. K51-18 con be used horizontally or vertically. The adiustable 
shields make it possible to control the light in ony direction 
Bracket No. KG261 -1 8 is identical to K41-18 with the addition of o 
decorated white ceramic glass shield producing a very decorative effect. 
Finish: Baked white enamel orBright chrome. Please specify finish desired" 



V 



Si < 






Cat. No. 



K 41-18 
K 51-18 
KG 261-18 



Lights 



1 
1 
1 



DIMENSIONS 

Watts 
per light 



Body Dimensions 



V 



\ 



K41-18 



15 
15 
15 



Width 

4^2" 

4H" 



Height 

33^" 

A" 



Length 
20" 
20" 
20" 



! ^ 



/ 



t ^> 



y 




HAUFAX MOHCTON QUEBK CMICOUTIMI TMRK JUVEIS SHE«l«OOM MONTKAl OTTAWA 
KINGSTON TOIONTO HAMILTON lONDON WINDSOI KIKUND lAKE TIMAANS 

fO«T ARTHUR WlNNIfEC IfCMA IfTHMIDGE CALCAIY EDMONTON VMNOH VANCOUVEK 



VAl Don 

SUDBURY 
VICTORIA 



1 



'«r--\^»s,^M .r. 



jdi»si>rMiRj-^.: 



November, 194S 



L-11-1 








J 




V\^ 
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FOR STANDARD SIZE LAMPS 

T-e AND T-12 IS. 20. 30 AND 40 WATTS) 



4 



LAMPHOLDERS 

FOR 1-INCH AND l>i-INCH LAMPS 





TWIST TURN CONTACTIN 


G 


Car No 


PL 


FLUSH OR SURFACE MOUKTING 


n^. 


4309 


^fl 


Cat- No. I>e£cr:?t3- Otnz- ad- »g- 


wt 




K^ 


4300 Black ID 100 


6 




No. 4300 


4300-W vraite ID 100 


6 






No. 4307 



TWIST TURN CONTACTING 
WITH STARTER SOCKETS 

Fkg. 
Cat No. Z^z^.z'^-^^ C^--" ^- =^- '^^ 

4307 Black 10 100 10 

4307-W Wtite 10 100 10 

'L=^-lolder only is while; 5:ar:er S<x±^ is 
biack. 



nXTURE LAMPHOLDERS 

FOR l-ENCH U^IFS ON-LY 

STRAIGHT PUSH CONTACTING 




No. 4303 



CsL No. EiescTtp--- C^-^ri 5:i Fig. 

VfTIH MET fiL saACSZT 

4303 Black 10 100 
4303-W White 10 100 

WITHOUT >.£ZTAL SSACSEI 

4304 Black 10 100 
4304-W Vrtlte 10 100 



Wt. 



6 
6 



6 

6 



STARTER SOCKETS 



SEPARATE OB REMOTE IKKJKTING 

SfcLPtg. Wt 

100 5 



Back 



10 




No. 4309 



LAMP STARTERS 



FOR 15 AND 20-WATT LAMPS 
CA Mo. Caxfc-i ad. Pkg. 

rsx 10 100 

FOB 30 AND 40-WATT LAMPS 

rs4 * 10 100 



2 




2 Noa. rS2 and FS4 



"NO-BLINK" STARTER 

FOR -iO-WATT LA31PS ONLY 

1 

Cai. Ifo, C^^~ SfcL Pk5 Wt- 

rS4-KA 10 100 3 

Xtis s^irter prevents armoyijig faliTiking and 
flicker--ii- .: l^m^s when they ka»e reacked 
the e- i ';: "iieir zon::iI Liie. 



STARTER FOR LOW TEMPERA- 
TURE OR D.C. OPERATION 

FOR 40-WATT LAMPS ONLY 



Cat »tx 

rS44 



10 



5G 



wt. 
3 



Improves startmg peiimrHiance in outdoor 
app^catioBS- fMcsgiil si.ze starter No. 4369 mnst 
be csed with FS44.) 




No. FS4-NA 




i 



Ho.rS44 



TWIST TURN CONTACTING 
WITH WIRE LEADS 

mS &IKCH AND OfCE 2T-IiiCB H-O O" Ho. 18 T. 



'.''~X 




No. 432S 



■ACZ MOI,~S~nNG 
FOR l-mCH AND 1 :.-INCH LABffS 

Ce!- Ko- DescEiptioz. C«xton Sfc£ Pfcg. 

4328 Black 10 100 

4328-W Wiite 10 100 



Wt 

S 

5 



ef 



COP" STARTER 



FOH 40.WATT LAMPS 



Mamal le-se 




th^ TTnmntintrlx cots 



starter in operatioii. 









annoTug 
A poAoC Oe 

is inserted puts 



SYLVANIA 
STARTEP 

C0P4 



FOR MIDGET SIZE LAMPS 



(T-S 4. 6 AMD a WATTS. 




No. 4330 



CaLMo. Dcscdifiis 




OcMo. Cartas 


At3Q Blac^ 


10 100 2 


PS5 10 


433(>-W White 

Mr -^-g hide ce- 

6 wa- :^-o, 8j^"— 8 


10 100 2 

:=rs 4 wall lamp 5f. "— 
wa. > p 11^". 


Starter ao^eli fee 1 
iitc liie ba_a5t oiixt 
Sn.ild 2. separ=,-= 3:^: 



50 



WL 

2 



are 



■o. 




Ne. FS5 



I 



■ 
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FOR MOGUL SIZE LAMPS 

(T.17 65 AND 100 WATTS) 



LAMPHOLDERS 



STARTER SOCKETS 




No. 4330-W 



Pkg. 
Cat. No. Degcription Carton Std. Pkg, Wt, 



WITH METAL BRACKET 



4350-W White 



10 



50 



WITHOUT METAL BRACKET 



4351-W 



White 



10 



50 



6 



FOR SEPARATE OR REMOTE MOUNTING 



Pkg 



TAKES 2-PIN AND 4-PIN STARTERS 
Cat. No. Description Carton Std. Pkg. Wt. 

4369 Black 10 50 4 




No. 4369 



LAMP STARTERS 




WITH STARTER SOCKETS 

TAKES 2-PrN AND 4-HN STARTERS 

Pkg 
Cat, No. Deacriptioii Carton Std. Pkg. Wt. 



4367-W 



WITH METAL BRACKET 
White 10 50 



WITHOUT METAL BRACKET 

436fi-W White 10 50 



10 



10 



Cat. No. 



FS64 



FS6 



Carton Std. Pkg. 


Pkg 
Wt. 


FOR 65-WATT LAMPS 




10 ■ 50 


3 


FOR 100-WATT LAMPS 


1 


10 50 


3 


"NO-BLINK" STARTER 




FOR 100-WATT LAMPS 





No. 4367-W 



FS6-NA 



10 



50 




No. FS6 




LAMP LOCKS 






m-.'""" 




l*cnverw 



f fBEA LOCK FlftER DlSlC 





FUTvht 



^A»i» 



LOCK l>i><.H> 




ft ftl ll ^vm 
Pf NtO A hO 
PL'SHtD UP 

IB* F tJi Tuflf 



Catalog No. FL-20-40 and FL-GS-lOO 

Designed ior use with 20 to lOOW. lamps in twist lock holders. Locks 
this popular type of lamp securely to fixture and reduces other difficulties 
arising from vibration, 

TO INSTALL 

Place discs over bipins at each end of lamp, install lamp, bend slot to 
correspond with slot in picture, insert key through slot into socket, engage 
notch of key into edge of slot in disc, lock. 



Catalog No. rL-20-40J 

For 20 to 40W. fluorescent lamps used in type J double slotted socket 
push pin type. 

TO INSTALL 



Fit disc over bipins at each end of lamp, bend tabs of lock so that they 
protrude in back of lamp holder, fit notches in key in notches of lock, 

■ 

Catalog No. FL-20.40K and FL-6S-100K 

For use with 20 to lOOW. fluorescent lamps in Sylvania and other similar 
type sockets, 

TO INSTALL 

Place one lock on bipins at each end of lamp, install lamp, insert split 
key through slot in tab of lock and into socket. Key will separate and hali 
will pass either side of centre obstruction in socket. See that notch in key 
is engaged in edge of slot in tab. 
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BALLASTS 




JEFFERSON BALLAST DATA AND DIMENSIONS 

TWO LAMP BALLASTS— 60 CYCLES— HIGH POWER FACTOR— WITH BUILT-IN COMPENSATOR 





Lamp 
Wans 


Circuit 
Voltage 


Size Overall, Inches 


ApproT. 

Weight 
Lbs. 


Approi. 
WattB 

Loss 


Approx. 
PnvjOT 


Cfll. No. 


High 


Wide 


Long 


Factor % 


234-70 1 
234-711 


2-lS 
2-20 


110-125 

110-125 


lVl6 

IMs 


1*V32 


141/2 
14V2 


3V4 
3V4 


8 to 9 

10.0 


95-100 
95- 100 


234-841 
234 S43 
234-846 


2-30 
2-30 
2 -SO 


110-125 
22O-250 
199-216 


23^ 
2% 


3 3/3 J 
33/3^ 
33/32 


9Vl6 
9Vl6 

9 Vie 


71/4 
6 1/2 
61/2 


14.5 
12.5 
12.0 


95- 100 
95- 100 
95-100 


234-881 
234-883 
234-886 


2-40 
2-40 
2-40 


110-125 
220-250 
199-216 


2% 
2% 


33/32 

33/32 


9Vi6 

9Vl6 
9Vl6 


7V4 

61/2 

6'/z 


14.0 
13.0 
12.0 


95-100 
9S- 1 00 
9S-IOO 


•234-791 
■234-793 
■234-796 


2-100 
2-1 GO 
2-1O0 


110-125 
220-250 
199-216 


2% 

23/8 

2% 


33/32 
33/32 
33/32 


19 Vie 

193/.6 

193/„ 


IS14 
IS 1/2 
151^ 


35.0 
35.0 
35.0 


95 100 

95- 100 
95-100 



TWO LAMP BALLAST— 2S CYCLES— HIGH POWER FACTOR- WITH BUILT-IN COMPENSATOR 

234-862 J 2-40 I 110-125 | 23/^ | 33/32 I 193/,^ | is I 



234-980 
234.983 



IS 



234-501 


15 


234-5 1 1 


20 


234-541 


30 


234-543 


30 


234-546 


30 


234-581 


40 


234-583 


40 


234-566 


40 


234-601 


15 


234-6 1 1 


20 


234-641 


30 


234-643 


30 


234-646 


30 


234-681 


40 


234-683 


40 


234-686 


40 


234-691 


100 


234-693 


100 


234-696 


100 



3-40 
3-40 



SINGLE LAMP BALLASTS 

11 0-1 25 IVie 

110-125 1V,6 

110-125 ls/,5 

220-250 1 V16 

199-216 IVis 

110-125 IVlG 

220-250 15/i6 

199-216 IV16 



60 CYCLES 

1 "/32 

l"/32 

l'V32 

1 "/32 
1"^2 



NORMAL POWER FACTOR 



SINGLE LAMP BALLASTS^SO 



110-125 
110-125 

110-125 
220-250 
199-216 

1 1 0- 1 25 
220-250 
199-216 

110- 125 
220-250 
199-216 



IVis 
IV16 

IVu 
IV16 
IV16 

IV16 

1V.8 

IV16 

2% 

23/8 

2% 



41/4 

41/4 

101/2 
8 
8 

101/2 

8 
8 



23/4 
2V4 
2V4 
23/4 

ZV4 

21/4 



CYCLES 

1 "/32 
1 ^ V32 

1"^2 
l"/^2 
1 "M 

1"/^I 

1"/S2 
1 "/32 

3^/&2 

33/32 

33^2 



HIGH POWER FACTOR 



9 
9 

141^ 

lO'Vie 
lO'Vi* 

151/2 

10' Vie 

101 V16 

14Vi6 
MV,6 

145,15 



3H 
2 'A 

2>/2 

3% 

21/2 

2 "A 
11 
11 
IOV2 



THREE LAMP BALLAST-60 CYCLES— HIGH POWER FACTOR 



220-250 
110-125 



14Vi6 
14 Vie 



3.5 to 4.S 
4,5 

7.0 

6.7S 

6,25 

e.7S 

10.0 

9.0 



3.5 to 
4.S 

7.0 

6.75 

6.25 

8.75 

10.0 

9.0 

23.0 
23-0 

23.0 



4.5 



90 100 



55 
65 

60 
SO 

55 

66 
SS 
60 



90-100 
90-100 

90-100 
90- 100 
90-100 

90- 100 
90- 100 
90- 100 

90 100 
90- 100 
90-100 



90- 100 
95- 100 




COMPANY LIMITED 
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MARINE. 
PORTABLE. 



MASTER 



LIGHTS 



UTIIITY. 
SEARCHLIGHTS. 



MARINE 





Type 106 

6" diameter houised feHector seorchlighf 
for small Craft. Patented Pilot- House 
Instant Lever Master control. Searchlight 
range: half mile, 

This iighl is economical and one oi fhe 
most popular marine lights. The Lever 
Master Control is a great improvemenf 
over any "push-and-pull" control type. 
Furnished in either full chromium or 
polished brass and bronze- 



Height above deck: 11^2 Inches. A 
No. 4524 6-volt sealed beam bulb 
used with this light. 



IS 



PORTABLE 




8" diameter housed reflector searchlight 
for large craft. Searchlight range: one 

mile. Outside control from the deck with 
switch either on tight or on instrumenl 
board, hieight above deck: 1 4 "^ ^ inches. 
A No. C76 6-voft bayonet base super 
bulb is used with this light- 



Super-bulbs with black cops are made 
according to exacting specifications in- 
suring longer battery burning hours, the 
greates* brilliancy and power of the 
searchlight beam and entirely doing 
away with light spillage on the deck that 
with all other bulbs partially blinds the 
pilot. 



UTILITY 




Type 1008 

8 diameter housed reflector search- 
light for larger craft Patented Pilot- 
House instant one hand lever control. 
Searchlight range: one mile- 
Light con be revolved in a complete 
circle at any angle up or down. Poini 
the handle in desired direction. Switch 
in handle. Ideal For locating landmarks 
and moorings. Operotes from boat\ 
regular power line, ot o separote battery. 
Friction device holds the light in any po- 
sitron regardless of vibration. Special 
triple plated precision parabolic reflector 
projects a two-mile beam of maximum 
briliioncy. Construction is of the best, 
with brass and bronie castings and 
stampings throughout, heavily chromium 
plated — or full polished brass and bronze. 
Rustproof, Weatherproof. Height above 
deck; 1512 inches. A No. C76 6-volt 
bayonet base super bulb is used with 
this light. 






w 
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NORTHERN ELECTRIC 



TYPE F5 
HIGH POWER "PORTALITE" 





Finest dry-battery light made. 
Fot general use. Mile range. 
Powerful searchlight beam for 8 
continuous hours or a moderate 
worl< light for 24 hours — much 
longer in usual intermillent use 
— with each battery. For many 
users one battery lasts a year. 
Bulb (No. 27-C); Reflector 6 
diameter. Uses either 6V2- ^*J- 
volt Burgess or Eveready Hot 
Shot Batteries. Specify type of 
battery to be used in order that 
correct battery clomp may be 
supplied. 



NATIONAL EJ ^ECTKICAL^JB:^ 

FIRE DEPARTMENTS, ETC. 

S-inch beam ar^d flood reflectors^ 
Gives a 10-foot spot of even hgm 

at top of o 40-foot pole or an 
adequate work floodlight. For hre 
departments one white beam hght 
and one red warning hghl can be 
supplied if specified when o.der- 
ing Uses two No 6 or telephone 

type dry cells. Range or^e-flfth 
^^Te, 11 inches high, sturdy, tust- 

proof, steel case, heavily enam- 
eled. Focussing knob for changing 
intensity and sire of spot. Lom- 
ptete with tilt-up holder. 




TYPE DB-2 
2-CELL HANDLIGHT 

For al! purposes requiring a powerful rugged long- 
service unit- Focussing button. Rubber guard protects lens. 
Projects ^ s-mile beam. 5-inch reflector of highest quality. 
A superior high power light not to be confused with chain 
store lanterns. 



TYPE J24— LANTERN FOR 
RUGGEDEMERGENCYLIGHTiNG 

Standard for Years 

The trusty emergency 2-celI lantern. Un- 
usually strong, yet light In weight. Made 
from cost oluminuna. Gives a powerful beam 
of light with a wide spot. Focussing screw. 
Waterproof. Uses two No. 6 dry batteries. 
Complete with rubber lens guard. (Hanging 
bracket supplied at additional cost) Uses 
No. 23-C bulb, 
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TRENCH, MANHOLE 

AND GENERAL 

UTILITY LIGHT 

—TYPE DU 
WORK-MASTER 

A floodfrghf for 1 00-foot 
circle, (Searchlight reflector for 
mile range can be substituted 
at no extra cost.) Brilliant light 
for over 20 continuous hours 
or moderate work light for 80 
hoLtrs — longer, as usually 
used infermittenfly with each 
battery charge. 
Battery: 6 volt; 85 amp. re- 

chaigeable^ long life. Bulb (No. 27-C); special double 

filament. One switch operates both high and low power. 

Reflector: 6" diameter, Siie: 16" high x 12" x 7". 

Weight; 40 lbs- Supplied complete with battery. 



EXTENSION LIGHT 
TYPE LX MASTER-LIGHT 

General Utility Light for Manhole Work, Repair TrucKS, 
Motor Boats, Police Cars, etc. 

A powerfuJ convenient one-mile searchlight. Operates from car or any boflery or 
Other electric current. (If specified a floodlight reflector illuminating 10,000 sq, i\. 
will be substituted at no extra cost.) Supplied complete with 1 5 feet of cord. 



RECHARGEABLE BATTERY LIGHT 
TYPE SUPER-6 AND SUPER-4 MASTER-LIGHT 

Powerful units for emergency crews, fire^ 
police and general use. 

Weight always directly ur^der hand — tilt 
beam any height by tipping fingers without 
"cocking^' arm — easy to handle. Mile 
range, hiighly polished, substantial and 

P attractive. Powerful searcMight for 8 hours 

or moderate work light for 24 hours con- 
tinuously — much longer intermittently — 
per battery charge. 

The Super-6 is semi-nonspilloble, uses a 6 
volt 20 amp. battery, and a No. 26-C bulb. 
Reflector: 6" diameter; Size 13" high x 
10"x 6", Weight 11 lbs. 
The Super-4 is absolutely non-spilloble — it can be inverted. Practically 
identical with the Super-6 except somewhat smaller battery and about 
half the burning hours per battery charge. Same size. Weight 9 lbs. 
Uses No. 24-C bulb. 

Both these units are supplied complete with battery. Running board 
holder, and smoke and fog penetrating lens can be supplied ai ad- 
ditional cost. 

NON-SPILLABLE 

RECHARGEABLE 

TYPE G-23 MASTER-LIGHT 

For Watchmen, Patrol men, 
Firemen 

Feather Weight: — only 4Vi lbs. 
complete. Using Watchman's fila- 
ment provides 15 hours or all night 
continuous light per battery charg- 
ing — or using emergency high 
power filament 8 continuous hours — much longer 
as usually used intermittently. Beam of 25,000 
C-p. Range one-third mile. Battery: 2 volt^ 21 
ampere hour, FULLY non-spillable even if in- 
verted. Corrosion proof. Automatic filling con- 
trol- Rechargeable. Long life. (Spare batteries — ^— 
can be inserted in 10 seconds' time.) 

Reflector: 5" diameter, TRUE parabolic, fine grade silver plate. Bulb: 
(No. 23-C) Double filament, high and low power. Height: 9^ i> in. 
Shoulder strop or running board holder supplied at additional cost, 
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TYPE T3 PISTOL GRIP 

GEARLESS CONTROL 

AUTOMOBILE 

ROOFMASTER 






TYPE SB 

POWERFUL 
SUPERIOR 
QUALITY 

STANCHION 
LIGHT 



Search or flood- 
lighf — for ver- 
tical or horizon- 
tal mounting on 
Fire trucks and 
emergency cors. 
Highest quatiry 
throughout. Can be 
pointed \t\ any di- 
rection. Projects 
an 80,000 c.p. 
beam. 




For passenger and patrol cars, repair 
cars, buses, trucks^ etc. Everyday and 
emergency uses. Standard with highwoy 
patrols, where a powerful easily con* 
trolled light without "blind" spots is ' 
necessary. Used on repair cars and 
wherever superior lighting is required. 
Specify voltage. Diometer 6^", beam 
of 80,000 c.p_ Uses sealed beam bulb. 
Semi-chrome finished, 




MASTER-LIGHT BATTERY CHARGER 



Keep Master-Lights always ready for top per- 
formance. 

Measures only 3" x 4'^ x 5" high. Attractive 
crinkle finish. For 110-120 volt 60 cycle AC 
operation. 

Also available is a control for charging Master- 
Light batteries direct from automobile battery 
charger and a Master-Light ball-float hydro- 
meter. 

(Write for instructions for charging frqm qu- 



Jj tomobile generator or from DC current.) 



Rechargeable batteries are supplied with the 
Super-6, Super-4, Type DU, F5 and Type 
G-23. All other models use No, 6 dry ce 
batteries. 



BATTERIES AND BULBS 

Bulbs. When ordering replacements specify for 
which lighf. 




HALIFAX MONCTON OUEBEC CHICOUTIMI THREE RIVERS SHERBROOKE MONTREAL OTTAWA 
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APPLETON 



REELITES 





m 



TAKE-UP REELS FOR ELECTRIC CABLE AND PORTABLE TOOLS 

MOTOR-DRIVEN, CONSTANT DUTY AND PORTABLE TYPES 




I 
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CONSTANT 




For Type SJ Cords 



DUTY REELITE — TYPE 

SPRING-DRIVEN CABLE UTT REEL 

Rating -20 



"SR 



-20 Amperei, 300 VolU 



Catalogue 

Number 



Numbei of I 
Conductors 



Weight of 
Reeiite Only 



SR-21 
SR-ai 



2 
3 



12 lis. 
12 lbs. 



Maimiuiii capacity, 25 feet of No. 18 or No. 16 

two or tkree conductor cord 



CONSTRUCTION FEATURES 

Constant Duty Reelites were developed and designed to meet varied requkements and ^^"^^'^^^^l^^ 
weU whether used for light or heavy duty. AU important reel units are cast of heavy matenal especially cnosen 
for its durability. The use of ball bearings throughout elimi n ates undue wear and provides a Uletime oi easy, 

trouble-free reeling. i_i j j j 

The motive power of the Reeiite is furnished by the highest quaUty clockspring obtainable andproduced 

especially for cable reel sarvic-. These springs are housed in a dust-tight, grease-hUed compartment ana 
require no maintenance or further attention. Through the use of a ratchet clutch, spring breaicage is elimi- 
nated when a high backward momentum carries the spring beyond its normal stopping pomt. 

CABLE OUTLETS 

FOR 
CONSTANT DUTY REFUTES 






Swivel Type 

Recommended where cable must 
be dxa%%m at right angles to drum. 
Swivel range must be confined 
to 225 degrees or less. 



Guide RoUex Type 

A general piirpose outlet used 
where cable is drawn tangent to 
drum. Cable must not be drav,TL 
around rollers. 



Large Roller Type 

To be used only with straight 

track operation where current 
source is at mid-point of runway. 



Type GW Constant 
Duty Reeiite with 
front S^eld Removed 




CONSTANT DUTY REELITE 

SPRING-DRIVEN TAKE-UP REEL— WITH CABLE 

DISTRIBUTOR 

Type €W Rating— 100 Amperes^ 600 Volts 

WHEN ORDERING SPECITY — 

1. Catalogue number of Reeiite. 

2. Length, gauge and number oi conductors ol cable, 

MOUNTING 

Reeiite MUST be mounted on MOVING macluiie with 
cable outlet not more than 3 fe«t above ground. Reeiite 
only takes up cable as machine approaches source of 
current supply- 

CABLE DISTRIBUTOR 

A synchronous cable feeding device which piles cable 
in neat even layers on reel drum- 

MATERIAL AND FINISH 

Cast Aluminum and Steel. Finished in Black enamel. 



Catalogue 
Numiier 


Weight of 

Reeiite Only 


Number oi 

Condactors 


MarimuTTi Capacity, in Feet, of Various Si^es and Conductors oi Rubber- 
Covered Cable 






Mo. 6 No. 4 No. 3 


Mo. 2 


No. 1 


6W- 24 


360 lbs. 

362 Lbs. 


2 


- ' • 


130 130 


120 


80 


GW- 34 


3 


. - , 


130 120 


120 80 


GW- 44 364 lbs. 4 


. . : 130 ; 110 80 ■ — 


GW-210 614 lis. 2 


320 


340 


3S0 360 


250 


GW-310 
GW^IO 


616 Ihs. 1 3 


330 


3S0 


360 310 


240 


618 lbs. 4 340 ■ 360 300 250 ' ^~ 



r 



NORTHERN ELECTRIC • A NATIONAL ELECTRICAL SERVICE 





RETRACT-O-REEL 



The Retiact-O-Reel is a light- weight all cast aluminum balancing reel used for 
supporting portable tools, air and electrical devices weighing up to 10 lbs. 
Reels support hght-weight drills, screw- drivers, assembly tools, etc.,, direcUy 
over production line while operator is otherwise engaged- 
Spring tension is adjustable although balance point is set at factory according 
to weight of tool to be balanced. The Retract-O-Reel embodies the foUowing 
features: — 

1. The Retract-O-Reel is streamlined in design and made of cast aluminum. 

2. The newly designed wire grip stopper employs a wedge type principle 
ol gripping, which insures extra long life for the wire rope, vhile 
assuring a positive grip - — no set screws to injure or break the wire 
rope even with constant operation. 

3. The end of the wire rop& 13 furnished with an eye loop made of a 
swaged-in thimble^ peimittin'j quick tool connection. 

4. The Retract-O-Reel turns on self-lubricated oil-less bearings. 



FURNISHED WITH 6 FEET, PREFORMED WIRE ROPE, SS17BSCR BUMPER, CABLE CLAMP, AND 

THIMBLE IN SWAOED £V£ LOOP 




Catalogue 


Weight of Tool to 
Be Balanced^Lbs. 


Active Rope 

Maximum Working 
Range in i""eet 


Inactive Rope 

Minimum Length in Feet 

Outside Reel Drum, 


Net Weight 
Each 


Number 


Maximum 


Minimum 




B21- 51 


5 





6 





6 lbs. 


B21- 7i 


7 


S 


6 





6 lbs. 


B21- 81 


8 


7 


5 


1 


6 lbs. 


B21-101 


10 


8 


\H 


4'o 


61ba. 




MOTOR-DRIVEN REELITES 

The Motor-dxivea Reelites are to be used in a definite field where the use of spring-driven equipment .s not 
practical This field covers situations where excessive cable lengths prohibit the use of spnngs, where heavy 
aauge cable are to be taken up under constant tension, and where it is more economical to use portable 
La cablein preference tc other current distribution processes. As each niotor-dnven apphcation ,s more 
fr iLrbuUtTo'crd::, no standard egu.pment .s avaU.ble at present. All ingumes for thrs equipment should 

include: , , . . 

1. Maximum travel of moving machine. 

2. Complete cable specifications. 

3. Duty cycle of machine. 

4. Power supply specifications. 

5. Control of torque motor (manual or automatic). 

6. Type of motor frame (open or enclosed). 

7. Dimensional limitations (if any). 

8. Rough sketch showing mounting of Reelite on 
machine with cable lead to ground- 
Special framework may be suppUed where unit 
is to be built into the design of gantry and other 
type cranes and machines. 
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Lengtli 

of 

Cord 



12 feet 



25 feet 



40 feet 



50 feet 




Portable Type Reelites 

RATING— 2S0 Volts, 600 Watti 

The Portable Type Reelite is an automatic reeling device for -" ljj;,;;;t' JugS 
is always available within arm's reach and no time is lost m nntanghng cords o P gg^^^ 

in for new extensions. As the cord is neatly reeled "P- f^^^^f ^ " Jl ites are in daily use 
cord maintenance costs are out to a minimum. Thousands of ^^'^ J^^f/^^^^^.^Xre ceding 
in stores, warehouses, stock rooms, etc., for properly illummabng dark corners w 

light seldom penetrates. 

EacK reel has a ratchet stop which works exacUy Uke a ^^f ^/^^^^^^^ 

at any desired length without holding against the ^^^^^^^^^^^^^^^ Boxes. 

furnished standard with a cover plate which fits all 3\i or 4 (^ctagona 

Finish is light grey enamel. 
PORTABLE TYPE REElITES-rXTRNISHED WITH ^o. 16 GAUGE, 2 CONDUCTOR CORD 



Diameter 

of 

Beelite 



5M 



ti 



7K" 



Weight 

Lifting 

Capacity 



2 lbs. 



1 U lbs. 



yj 



10 



n 



10" 



1 lb. 



1 lb. 



Caldlogue 

Number 



1532 



1533 



1534 



1524 



1525 



1526 



1530 



Description 



Without Wiring Device 

With Brass Shell Key SockeT 



With Composition Key Socket 



Without Wiring Device, 



1519 



1520 



With Brass Key Socket (less Guard) 

With Comp osition Key Socket (Less Guaid) 

Grounding Type without Wiring Devices. Furnished with 
No. 16-3 conductor cord, 2 of which are connected to 
brushes and third grounded to trame 



Without Wiring Device 



Without Wiling Device 




MACHINE TOOL TYPE 

This Reelite is equipped with a con- 
nector body so that any portable elec- 
trical tool or device can be attached. 

CORD--25 ieet; No. 16 gauge, 2 con- 
ductor. 

DIAMETER— 7K inches. 

MOUNTING— Ceiling, to Standard 
3^" or 4" Octagonal Outlet Boxes 

FINISH— Light grey enamel. 



VAPORPROOr TYPE 

Furnished with Vaporprool Globe, 
Heavy Duty Wire Guard with Plastic 
Handle. Will accommodate standard 
lamps up to and including 60 watt. 

CORD— 20 feet; No. 16 gauge, 2 con- 
ductor 

DIAMETER— 71^ inches 
MOUNTING— Ceiling, to Standard 
3U" or 4" Octagonal Outlet Boxes 

HANDLE— PlasUc 

GUARD- Heavy duty wire 

FINISH — Light grey enamel 



Catalogue No. 



1523 



Weight per Dozen 



97 lbs. 



Catalogue No. 
1509 



Weight per Dozen 



144 lbs. 



Weight 

per 
Dozen 



50 lbs, 



61 lbs. 



62 lbs. 



93 lbs. 



94 lbs, 



97 lbs, 



95 lbs. 



150 lbs. 

160 lbs, 




( 



( 
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Model B — Form KAH 

SyncKronous Motor — Alternating Current 

The Model B Time-Switch, in the Form KAH with selF-starting 
synchronous motor, is built in a wide variety of corTibinot.ons 
from the simple single-pole, single-throw, to the triple-pole 
double-throw. This type covers the entire field of lightmg and 
thermostatic controls. The basic time-switch unit is used in the 
other combinations providing outdoor, and ostronomic dial time^ 
switches, The motor and all reduction gears are assembled and 
held in place by tv^o nickel-plated train plotes. The contact 
mechanism and connection blocl< are mounted on o front mount- 
ing plate. The mounting plate is then securely fastened to the 
front train plate, and o dust pan completely encloses the whole 
train plate unit so that the motor and all gear reductions are 
further protected by this dustproof enclosure. A window with 
a transparent cover is directly over the motor. 



|^^jQ,._Lovy,5peed, high-torque, self-storting, 240 R.P.M, at 60 cycles and proportionately on other fre- 
quencies. J L ■ I 
Pure Silver Contacts — Mechanical contacts conservatively rated at 35 amperes, are used on ttie simpler 

switches. _ i ii ■ i 

Frequency of Operation — The 24-nour dial hos three pairs of operating levers, allowing tor one, two or 
three "on" and "off" periods per day. Minimum time period between "on" and "off" operations, 30 minutes; 
between "off" and "on", two and one-half hours. For reverse time limits add the code letter O. 

Manual Operation — Either "on" or "off" levers can be tripped monually without affecting the sequence 
of subsequent operations. 

Dust-proof Case — The pressed steel case is rust-proofed and pointed black A ^" pryout is supplied 
in back, bottom and both sides. 

Omitting Device — The omitting device omits the "on" operation for the period of time selected. Three 
pins are provided so that either one, two or three different days per week carWbe selected. The front plate is drilled 
and tapped to hold the pins when not in use. 

Micrometer Adjustment — This time-setting device assures accuracy in resetting time-switch should power 
failure occur. 





Model B - Form VSW 

Synchronous Motor — Carryover Time-switch — 

Alternating Current 

The Model B, VSW Time-Switch combines the od- 
vantages of synchronous timing with reserve spring clock 
operation, providing continuous operation, during current 
interruptions of 10 hours or less. Except during current inter- 
ruptions, the switches are driven by the synchronous motor, 
providing the exceptional accuracy of modern frequency 
controlled systems. Then during current interruptions, the 
spring operates the timing mechanism through a jewelled 
escapement, eliminating the necessity of resetting the dial 
after the electric current hos been restored 
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Motor — Low-speed, higK-torque, self-starting, 240 R.P.M. at 60 cycles and proportionately on other fre- 
quencies. 

Jewelled Balance — The electrically wound movement has a jewelled balance and a non-magnetic, non- 
rusting, temperature compensating hairspring- 

Ten Hours Reserve — The motor winds the mainspring which drives the timing mechanism during current 
mterruptions, providing a 10-hour reserve. 

Pure Silver Contacts — The mechanical contacts are conservatively rated at 35 amperes. 

Manual Operation — Either 'on'^ or *'orr^^ levers con be tripped manually without affecting the sequence 
of subsequent operations. 

Omitting Device — On the VSW the omitting device omits the ''on" operation for the period of time selected. 
Three pins are provided so that either one or more different doys per week con be selected. The front plate is 
drilled and tapped to hold the pins when not in use. 

Frequency Operation — The 24-hour dial has three pairs of operating levers, allowing for one, two, or 
three *'on'' and ''off" periods per day. Minimum time period between ''on'" and *'off*' operation, 30 minutes; ba- 
tween off and on' , two and one-half hours. For reverse time limits odd the code letter G. 



Specify voltage and frequency 



TIME-SWITCH — MODEL B 

4M" Wide, 9'," Long, 3'S" Deep 



Shipping weight 7 Lb. 



Form 


No. Poles 


Throw 


AC. -115 Vot 
Amp, 


A.C.-230 Vo t 

Amp, 


KAH-11 


Sing e-ro e 


Sing e-Throw 


35 


35 


KAH-12 


Sing e-Po e 


Doub e-Throw 


35 


35 


KAH-21 


Doub e-Po e 


Sing e-Throw 


35 


35 


KAH-22 


Doub e-Po e 


Doub e-Throw 


6 


3 


KAH-32 


Trip e-Po e 


Doub e-Throw 


6 


3 


VSW-1 1 


Sing e-Po e 


Smgle-Tnrow 


35 


35 


VSW-1 2 


Single-Po e 


Doub e-ThfOW 


35 


35 


VSW-21 


Doub e-Po e 


Single-Throw 


35 


35 


VSW-22 


Doub e-Po e 


Doub e-Throw 


6 


3 


VSW-32 


Trip e-Po e 


Doub e-Throw 


6 


3 




Outdoor Cases 



Outdoor Qalei and 



/Idna 



Ha^H4>C 



%iaU 



oor leases 



Outd 



For outdoor installations, a 

heavy cast aluminum case, 
finished with aluminum paint, 
can be furnished- Ideal for out- 
door signboards, 

Astronomic Dials 

Efficient control of window 
lights, bill-boards, ond street 
lighting can be accomplished 
by the use of a time-switch 
equipped with an Astronomic 
Dial This allows 'on'' and 
"off" operations to occurately 
follow sunset and sunrise time. 

Further details and informa- 
tion on these two items may be 
obtair>ed upon request. 










Astronomic Diat 
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Mode! 8 Contactor 




Model 3-6101 "Off^ and "On^^ Flasher, 
Adjustoble Speed, One Circuit- 



Only a few of the many models 
and types of flashes are illustrated 

here. Model 8 is for flashing duty 
where speeds do not exceed 30 
operations per minute. Model 3- 
6101 "Off" and "On" flasher 
fills the need for an inexpensive, 
dependable flasher. Model 5- 
61 hl6 is on adjustable, speed 
motor driven unit for the flashing 
of neon-tube signs. Model 2-61 44 
is a small and compact unit for 
installation inside the sign. Model 
3-61S10 speller flasher provides 
a relioble inexpensive flasher of 
the speller type, Also available 
is the Radio Interference Eliminator 
developed to reduce to a minimum 
the interference caused by the 
arcing at the contacts of the 
flashers. 

Further details and information 
may be obtained upon request. 




O 



> 



Le/ 



Model 5-61 H6 



\ 



O 



'OX 



■— Ti ^N&*Mi. Eie^'t^'ff ;oMaA«r 



1^- > 



Model 2-6144 
Four-circuit high-speed Border Chaser 



OH 


o 


1 


^Irf .- — 1 — M — / . 


a 


'■ 




■ 

^ 


1 




Model 3-61 Si Speller Type Flasher, Ten Circuits. 



7 

I 

ff 
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MODEL LRJ 

FOSTORIA 
INFRA-RED UNIT 



SUGGESTED USES 

Here are a few of the quick heating operations which 
can be handled speedily and efficiently with the handy 
LRJ Near Inira-Red Units: 

• Melting or flowing grease, pitch, oils, fats, 
syrups, etc. 

• Preheating small metal parts to secure shrink-fit. 

• Rapid drying or drying off of moisture or liquid 
coats. 

* Touch-up paint finishing. 

* Thawing frozen oxygen regulators. 

* Thawing frozen pipes. 



A NEW TOOL 



FOR 



J2u^lcA cf^eatUtf 



CLEAN, QUICK, ECONOMICAL, 
EASILY CONTROLLED 



The Model LRJ is a convenient all-purpose 
portable Near Infra-Red unit which provides a 
highly efficiferit means of accomplishing many 
tasks where quick, easy, controlled heating is 
required. Its application to metal objects of small 
area develops relatively high temperatures with 
surprisingly short exposure. For instance, 20 
gauge black metal lH" ^ diameter can be 
heated to 1000 degrees F. in 1^2 minutes when 
the edge of the reflector is held 2}^" from the 
metal. The LRJ is generally recognized as cleaner, 
safer and quicker than open-flajne heating. 

INSTRUCTIONS FOR USE: 

I 

The size of the heat pattern made by the 
reflected rays determines the intensity. When 
the reflector is held close to the object, the rays 
are converged on a small spot for maximum 
heat intensity. This intensity lessens as the dis- 
tance from the object is increased. The proper 
distance the unit should be held in order to 
obtain required results in any heating opera- 
tion may be determined by test. The reflecting 
surface of the Fostoria unit is gold-plated and 
requires occasional cleaning with good quality 
rouge to maintain full reflecting efficiency. 

The 400 watt, 115 volt, G-30 clear drying 
lamp is recommended. The 250 watt, 115 volt, 
G-30 clear drying lamp may also be used. Al- 
ways use G-30 lamps to maintain correct focal 
position. 
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APPLICATIONS OF FOSTORIA INFRA-RED UNIT LRJ 




B ' 





PREHEATING SMALL METAL PARTS 
TO SECURE SHRIHK-FIT 




RAPID DRYING OH DRYING OFF OF 
MOISTURE AND LIQUID COATS 





m 




Model LRJ Infra-Red hand model should be in- 
cluded as BENCH EQUIPMENT along with the power 
drill, wrench and screw-driver. It provides quick, 
easily controlled heat at a variety of intensities in 
accordance with particular requirements. - - . 

This model operates on AC or DC current and is 
equipped with reflector, cord, plug and "off-and-on" 
switch. 
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MODEL LRJ 

FOSTORIA 
INFRA-RED UNIT 



\ 



SUGGESTED USES 



Here are a few of the quick heating operations which 
can be handled speedily and efficiently with the handy 
LRJ Near Infra-Red Units: 

• Melting or flowing grease, pitch, oils, fats, 
syrups, etc. 

• Preheating small metal parts to secure shrink-fit. 

• Rapid drying or drying off of moisture or liquid 

coats. 

• Touch-up paint finishing. 

• Thawing frozen oxygen regulators. 

• Thawing frozen pipes. 



A NEW TOOL 



FOR 



2444cJz <JleaiUi<f, 



CLEAN, QUICK, ECONOMICAL, 
EASILY CONTROLLED 



The Model LIU is a convenient all-purpose 
portable Near Infra-Red unit which provides a 
highly efficient means of accomplishing many 
tasks where quick, easy, controlled heating is 
required. Its application to metal objects of small 
area develops relatively high temperatures with 
surprisingly short exposure. For instance, 20 
gauge black metal 1 Yi' in diameter can be 
heated to 1000 degrees F. in 1 ^2 minutes when 
the edge of the reflector is held 2}-^" from the 
metal . The LRJ is generally recognized as cleaner, 
safer and quicker than open-flanie heating. 

INSTRUCTIONS FOR USE : 

The size of the heat pattern made by the 
reflected rays determines the intensity. When 
the reflector is held close to the object, the rays 
are converged on a small spot for maximum 
heat intensity. This intensity lessens as the dis- 
tance from the object is increased. The proper 
distance the unit should be held in order to 
obtain required results in any heating opera- 
tion may be determined by test. The reflecting 
surface of the Fostoria unit is gold-plated and 
requires occasional cleaning with good quality 
rouge to maintain full reflecting efiiciency. 

The 400 watt, 115 volt, G-30 clear drying 
lamp is recoTTun ended. The 250 watt, 115 volt, 
G-30 clear drying lamp may also be used. Al- 
ways use G-30 lamps to maintain correct focal 
position. 
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APPLICATIONS OF FOSTORIA INFRA-RED UNIT LRJ 




MEL«KO OH FLOWISG GHEASE, PITCH, OIIS, 
FATS, SVBUPS, EK:. 






PREHEATIWG SMALL METAL PARTS 
TO SECURE SHHINK-FIT 



BAPID DRYING OR DRYING OFF OF 
MOISTURE AND LIQUID COATS 




THAWING FROZEN OXYGEN 
REGULATORS 





Model LRJ Infra-Red hand model should be in- 
cluded as BENCH EQUIPMENT along with the power 
drill, wrench and screw-driver. It provides quick, 
easily controlled heat at a variety of intensities in 
accordance with particular requirements. 

This model operates on AC or DC current and is 
equipped with reflector, cord, plug and "oH-and-on" 
switch. 
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GENERAL ENGINEERING (L-O). 

L-0-4 Fluorescent Lamp Service Suggestions. 
L-0-5 School Lighting 
L-0-6 Hospital Lighting 



LAMPS (L-l). 



L-1-1 
L-l -2 
L-1-3 
L-1-5 
L-l -6 
L-1-10 



Lamp Price List. 

Lamps. 

"How Would You Describe a Lamp?" 

Photo Lamps. 
Reflector Lamps 
Glow Lamps 



INDUSTRIAL FLUORESCENT (L-2), 

L-2-1 Dayline RLM Fluorescent Lighting Units— Day-Brite. 

L'2-2 Industrial Fluorescent Luminaires ^Curtis. 

L-2-3 Hydee Hanger— Day-Brite. 

L-2-5 Lighting with Mercury — Curtis. 

INDUSTRIAL INCANDESCENT {L-3). 

L-3-1 Incandescent Reflectors and Reflector Fittings— Amalgamated 

L-3-2 X-Ray Reflectors— CurUs. 

L-3-3 Industrial Incandescent Equipment^Holophane. 

L-3-4 Explosion Proof and Dust-Tight Fixtures — Amalgamated. 

L-3-5 Lighting of Hazardous Locations— Crouse-Hinds. 

L-3-6 "Master" Sign Reflectors— Amalgamated 

L-3-7 Industrial Localites^Amalgamated. 

L-3-8 Floating Lamps^ — Dazor. 

• COMMERCIAL FLUORESCENT (L-4). 

L-4-1 Tranquilux Fluorescent Luminaires— Curtis. 

L-4-3 Fluorescent Luminaires — Electrolier. 

L-4-4 Fluorescent Luminaires — -Superior. 

L-4-5 Viz-Aid and Topnolch Units— Day-Brite. 

L-4-6 Coronado and Parkway Fluorescent Units— Day-Brite. 

COMMERCIAL INCANDESCENT (L-5}. 

L-S-3 Midas Indirect Luminaire — Amalgamated. 

L^5-4 Ainsworth Magna Luminaire — Amalgamated. 

L-5-6 Show Window Lighting— Curtis. 

L-5-7 Commercial Hangers and Ceiling Bands— Amalgamated 

L-5-8 Illuminating Glassware — Corning. 

L-5-9 Store Lighting — Holophane. 
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FLOOD LIGHTING (L-S). 

. L-6-3 Floodlights— Crouse-Hmds. 



STREET LIGHTING (L-7). 

L-7-2 Street Lighting-Powexlite Devices 



RESIDENTIAL (L-8). 

L-8-1 Portable Lamps— Amalgamated, 



ULTRA-VIOLET (L-10). 

L-10-2 Germicidal Units— Curtis. 



( 



FLUORESCENT ACCESSORIES (L-ll) 

L-11-1 Ruoiescent Accessories 



MISCELLANEOUS (L-12). 



L-12-1 
L-12-14 

L-12-15 
L-12-16 
L-12-n 
L-12-19 
L- 12-20 



Localites for Air craft -Amalgamated. 
Master Lights— Carpenter. 
Emergency Lights— Carpenter. 

Sri.:Stu?P-nt-Pe=k & Harvey, 
Time Switches-International Register 
Time Switches— Sangamo 
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GENERAL ENGINEERING (L-0), 

L-0-4 Fluorescent Lamp Service Suggestions. 
L-0-5 School Lighting 
L-0-6 Hospital Lighting 



LAMPS (L-1). 

L-1-1 Lamp Price List. 

L-1 -2 Lamps. 

L-1-3 "How Would You Describe a Lamp?" 

L-1 -5 Photo Lamps. 

L-1 -6 Reflector Lamps 

L-1 -10 Glow Lamps 



INDUSTRIAL FLUORESCENT (L-2). 

L-2-1 Dayline RLM Fluorescent Lighting Units 

L-2-2 "Sealed— Flo 48"— Amalgamated. 

L-2-3 Hydee Hanger — Day-Brite. 

L-2-5 Lighting with Mercury — Curtis. 



INDUSTRIAL INCANDESCENT (L-3). 

L-3-1 Incandescent Reflectors and Reflector Fittings— Amalgamated. 

L-3-2 X-Ray Reflectors — -Curtis. 

L-3-3 Industrial Incandescent Equipment — Holophane. 

L-3-4 Explosion Proof and Dust-Tight Fixtures — Amalgamated. 

L-3-5 Lighting of Hazardous Locations — Crouse-Iiinds. 

L-3-6 "Master" Sign Reflectors — ^Amalgamated 

L-3-7 Industrial Locahies — Amalgamated. 

L-3-S Floating Lamps — Dazor, 



COMMERCIAL FLUORESCENT (L-4). 



■Day-Brite 



L-4-1 

L-4-3 
L-4-5 
L-4-6 



Forty-Sixty —Curtis . 
Fluorescent Luminaires 



■Electrolier. 



? 



Viz-Aid and Topnotch Units— Day-Brite. 

Coionado and Parkway Fluorescent Units — Day-Brite, 



COMMERCIAL INCANDESCENT (L-S). 

L-5-3 Midas Indirect Luminaire — Amalgamated. 

L-5-4 Ainsworth Magna Luminaire — Amalgamated. 

L-5-6 Show Window Lighting — Curtis. 

L-5-7 Commercial Hangers and Ceiling Bands — Amalgamated 

L-5-8 Illuminating Glassware — Corning. 

L-5-9 Store Lighting — Holophane, 
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FLOOD LIGHTING (L-6). 

L-6-1 Flood Lights and Display Spots — Amalgamated. 
L-6-2 Ellipto-Lite Play Area Floodlights — Amalgamated, 
L-6-3 Floodlights — C rouse-Hinds. 



STREET LIGHTING (L-7). 

L-7-2 Street Lighting — Powerlite Devices 



RESIDENTIAL (L-8). 

L-8-1 Portable Lamps — Amalgamated. 

L-8-2 Residential Lighting (French and English) 

L-8-3 Twin-Forty. 



ULTRA-VIOLET (L-10), 

L-10-2 Germicidal Units — Curtis 



FLUORESCENT ACCESSORIES (L-11). 

L-11-1 Fluorescent Accessories 



MISCELLANEOUS (L-12). 



L-12-14 
L-12-15 
L-12-16 
L-12-19 
L-12-20 



Master Lights — Carpenter. 
Emergency Lights — Carpenter. 
Reelites — Appletori. 
Time Switches — International Register 
Time Switches — Sangamo 
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FLUORESCENT LAMP 

SERVICE 
SUGGESTIONS 



i 



Fluorescent Lighting equipment is fundamcntly different from Incandescent Lighting fixtures 
in that every- Fluorescent unit contains in addition to the lamps certain apparatus required to 
start the lamp and maintain a steady flow of current. ' - . 

The purpose of this bulletin is to give information that wil! enable users of Fluorescent 
Lighting to get the utmost usefulness from their equipment. 
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30- and 40-watt Tulamp circuit. 



YELLOWISH 



BALLAST 




3-Iamp 40-watl circuit. 



BLACK 



_ BALLAST 
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LAMP 
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4-lamp 1 00-watt circuit. 
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We aie pleased to contribute to the conservation oi Bno 
paper in Canada by printing tLis bulletiii on newsprint. 



.-.—J- , 




LAMP BEHAVIOUR 



1. 



2 
3, 



POSSIBLE CAUSER 



N ORM AL END OF LJFE 



LAMP BEHAVIOUR 



lamp won't operate; or floshesi 

momentarily ond goes out; or 
blinks on and ofl, sometimes 
with sh(n>mefing eFfecl; ends 
prcbobly blockened. 



Dense blockening of one end! 
or bofh, extending 2 — 3 
from bose. 
Blockening wllhin 1 of endi_ 

Blackening early in life, in- 
dical«s active materiol from 
electrodes beir^g sputtered o*T 
loo rapidly. 



L Normal failure. AcHve materiol 
on electrodes exhausted. 



E N D BLACKENING 



1, Normal end of life. 



2. Mercury deposif. 

3. Starler defective cousing on- 
ofT blink or prolonged flashing 
Qt each slorl. 

3a, Ends of [amp remain lighted; 
starter failure due to: shorJ 
circuit condenser in shorter or 
switch contacU welded JO' 
gether. 

3b. No starting compensation in 
leoding circuit of two-lamp 

baflasl. 

3c. Ballosl improperly designed 
or outside -spec ificot ions Of 
wrong bollost being used. 

3d. Too low or loo high volloge. 

3e- Loose circuit conlact cousing 
on-ofl blink. 



1, Reploce lamp. 



]. Reploce lamp. 



2. Should evoporote os lamp is 
operoted. 

3. Automatic or Manual Reset 
storlers overcome this diffi- 
culty. 

3a. Replace starter. 



3b- Install compensation jn series 
with starter In leading circuit. 

3c. Use ETL approved ballasts of 
co^recl rating for lomp size. 

3d. Check voltage v^ith ronge on 

ballosi nomeplote. 
3e. Lampholders s^ould be rigidly 

mounted; lomps securely 

sealed. 



Streoks lengthwise of tube. 




BL I N K I N 



1, With shimmering effect during 
"lighted" period. 

2. Blinking of new lomp. 



1. Nor 
on 

2. Pos 



2o, 


StQ 




off 




ot 


2b. 


Lovi 


2c. 


L0V4 


2d. 


Col 


2e. 


Lov 


2f. 


Loo 




on- 



3. W;th two lomp bollOsts: if 3. 

one lomp storts, one end of 
the other moy blink on and 
off without storting; eventuol* 
ly, both lamps may start. 



SLOW START 



L Op. 
to 
ope 



RINGS 



Bfownish rings at one or both 
ends about 2 from bo^e. 



Block, obout ^2 wide, ex- 
Tending holf'WQy oround tube, 
centering l" from base. 



1. May occur on 
during lite. 



DENSE SPOTS 



1. May occur neor end of life 
on some lomps. If early in 
life, indicates excessive start- 
ing or operating current. 



Has no effect On lamp per- 
formance. 



1. Check for ballast off-rating or 
unusuolly high circuit voltage. 



4. 


Sto 


5. 


Sta 


6. 


No 




lea 




bol 


7. 


Lov, 


e. 


ften 



ENDS REMAIN LIGHTED 



1. Starter foifure due lo short 
circuit conder.ser in stortef or 
switch contacts welded to- 
gether. 

2. In new instalfations moy be 
v/iring or ground foult. 



1. Replace storter. 



2. Check circuit wiring, 



DECREASED LIGHT OUTPUT 



1. Humming sound which may 
be steody or may come ord 

go. 



1. Cofd drafts hitting tube. 
2- Where heal is con^ned oround 
lomp, light output is lower. 

3. Low temperoture operotion 
(below 65 Va, light loss may 
be 1% or more per degree F). 

4. Low circuit voltage. 

5. Dust or dirl or lompi, fixtures, 
walls or ceiling. 

6. Light decreases during first 
lOO hours. 



NOISE 



1. Slight tfonsformer hum in- 
herent in ballast equipment; 
varies in different bollosts. 
Objectionable omount moy be 
due to improper installation 
or improper ballast design. 

1a. Overheoted balJast, 



]» Enclose or protect lomp. 

2. Better ventilotion of fixtures, 

3. Enclose. 



4. Check voltage and correct if 
possible. 

5. Cleon. 

6. Light output during first IOC 
hours is above published rate 
by 10%. Rating Is bosed on 
output ot end of 100 hours. 



1 . Mount ballasts on four small 
pieces of felt, soft rubber, 
celotex, etc., to prevent trons- 
f erring vibrations lo support- 
ing members and to reduce 
hum to o minimum. 

la. See below. 
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1. 



2. 




ACTION 



OFF 



«fiQl 



on- 



rn 



img 



from 
ders 

'■fing 
ither 
>t in 



1. Reploce lamp, 

2. Replace lomp. Investigare fur- 
ther iF iucce&sive lamps blink 
or f1iick«r in some lamp 
holders. 

2o. Aulomalic or Manual Reser 
starters avercome thij diffi- 
culty. 

2b, Check balfosK 

2c. Can be operated ol lower 
tern p&rature with thermal 
starters. 

2d, Ej>close or protect lamp. 

2e. Check volroge and correct if 
possible. 

2f. I^ompholders thoutd be rigidly 
mounted^ lomp secureFy 
sealed. 

3. Rewire starter teods. Inter- 
change tompholders or starter 
teods ot one er\d of fijifure. 



SITING EFFORT 



due 
eok. 



r be 
end 
115 

leok 

of 

^lec- 



3. 



■ n 
3mp 



4. 
5. 
6- 



pel 

des 
ers, 
lion 
ng 
fal- 

CtOr 

Im- 

:es- 
>ce. 
her 



7. 



If open circui' \s ihown by 

test or inspection, replace 
lomp. To determine necessity 
for repfocing lamp, exomine 
electrode by viewing end of 
bulb ogoinst pinhole of light. 
Proceed as in No. 1, 



meons intact 
octive elec- 



Test is mode by conniecting 

base pins in series with test 

lomp on 115 volt circuit. 

Fluorescent glow 

electrodes, ood 

trons- 

Reploce starter. 

Reploce starter. 

Install compensator in series 

with storter in leoding circuit. 

None required for 85 watt 

lomps. 

Check bollast. 

Check bollojl. 



9- To determine necessity for re- 
plocing lamp, proceed as in 
No, I ond No. 3. 



10, Check voltage ond correct '\f 
possible. 

IT. -Test [omp in another circuit 
being sure of proper contact 
in lomphoilders. Check voltage 
Jrom one lampholdcr lo the 
Other. If no vollage Indication 
from lompholder's, check cir- 
cuit teods to holders. If itill 
r>o voltage, check circuit con- 
nection. 



LAMP BEHAVIOUR 



POSSIBLE CAUSES 



ACTION 



COLOUR AND BRIGHTNESS DIFFERENCES 



1. Diflerent colour oppeoronce in 
different locations of some in- 
stQllation. 



2. Lomps operote at unequal 
brilloncy. 



1. Actual slight differences in 

lamps may be discernible; 
perhaps wrong colour lomp 
used; possibly lamp outside 
limits of colour stondordsj op- 
parent colour difference may 
be only difference in bright- 
ness between old and new 
lomp. 
la. May be due to reflector 
finish, woll finish, other near- 
by light, room decorations^ 
etc. 

2. Low circuit voltage. 



K Reploce lomp If objectionoble. 



lo. Interchange lamps before Qi' 
suming colour diflference. 



2. Check voltage ond correct if 
possible. 



1. Pronounced, irregulor flicker 
on looking directty o\ lamp, 
(Spiroling, swirling, inokingj 



FLICKER 



New lamp may flicker. 



2. Flicker suddenly occufrirtg. 

3, Persistent tendency to flicker. 



la. Starter not performing proper- 
ly to pre-heot electrode*. 

lb. No starting compensation in 
leodrng circuit of two-lamp 
ballost. 

Ic. Ballast improperly desrgned 
or outside specifications or 
wrong baffasi being used. 

Id. High voltage storting. 

2. Moy suddenly develop in any 
lamp in normal service. 

3, Possibly lamp at fault. 



1. Flicker should cleor up ofter 
lomp is operafed or turned 
on and off a few times. 

la. Replace storter, 

lb. Install compensotor In series 

with starter in leading circuit. 

None required for 85 wott 

fomps, 
Ic. Use £TL opproved ballasts of 

correct rating for lamp size. 

1 d. Check voltage. 

2. Should clear up IJ turned off 
for a few seconds. 

3. Reploce lomp. Investiigate fur- 
ther if successive lamps blink 
or flicker in some lampholder. 



DARK SECTION OF TUBE 



1. Va lo 72 of tube gives no 
light, 

2, If operoted on AC. 



1. D.C. operation without revers- 
i ng switches. 

2. Possibly lamp at fault. 



1. Install reversing switches. 

2. Reploce lamp. 



SHORT 



1 . Mortality losses. 



2. Storter defective causing on- 
off bimk or prolonged flashing 
at eoch start. 

3> End^ of lamp remoin lighted 
due slorter failure. 

4. No storting compensator in 
feeding circuit of two-lamp 
bolEost. 

5. Bo [last improperly designed 
on wrong bollost being used. 

6. I m pro per baliast equipment 
on D.C. 

7- Too low or loo high volfoge. 

8. Looie circuit contoct (likely at 
lamphofder) cousing on -oft 
blink. 

9, Too mony lamp starts. 



3, 
4 

5. 
6, 
7. 
8. 



1. Lamps of shorter life qtq 
bo!onced out by (hose of 
longer life to give rated 
average life. 

2. Automotic or Manual Reset 
sBarters overcome Ihis diffi- 
culty. 
Replace storter. 



Install compensotor in series 
with starter In (eoding circuit. 

Use ETL approved bolfosts of 
correct rating for lamp size. 
Check ballast equiprrient. 

Check voltage with range on 
bo lost nomeplote, 
Lompholders should be rigidly 
mounted. Lamp securely 
seated. 

Average life dependent on 
number of starts and hours ot 
operotion. 
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OVERHEATED BALLAST 



NCE 






2. 


onorr in ooirasi or capaciror. 
High ambient temperature in^ 


ts" 


K 


Locote oeriol ond rodio ot 


side fixture housing. 






least 10 It, from lomp; or 


3. 


Blinking on and off. 






shield aeriol leod-in wire; pro- 










vide good ground ond keep 










aerial out o^ lomp and Ime 










rodtofion range. 






id- 


2. 


Apply line filter ot lamp or 










fixtt^re; sometlnries possible to 


4. 


High ttircuit voltage. 






opply filters ol power outlet 










or pone) box. 


5. 


Short in wiring. 



1 . Reploce ballast or capacitor. 

2. Refer to fixture man uto dure r. 

3. Prolonged blinking tends to 
heal ballast ond heoting is 
aggravated under high 
ombient lemperoture inside 
fijtture housing. See "Blinking 
On ond OR" under behaviour, 

4. Check volloge and correct if 
possible. 

5. Correct wiring. 
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WHAT TESTS ARE IMPORTANT: 

The only lesfs on fluorescent equipment fhat will be of inferest are those which will qaickly tell what parts of a fluorescent 
unit are inoperative, and do it in the shortest possiWe time. 
There ore four main elements in every fluorescent circuit; 

1. The lamp. 3. The ballast. 

2. The starter, 4. The source of electrical supply. 

If we can eliminate quickly three of the most likely variables our problem is readily solved. 

From the outline of possible troubles covered in the previous parts of this article the probable causes ore indicated. As 
you will have noted, the centres of trouble are (1) storter^ (2) lamp, (3) voltage, (4) ballast and wirfng. 

TEST EQUIPMENT: 

The equipment needed for getting a fluorescent lamp system back in operatron or checking a short lamp life complaint 
ore: 

1. A high resistance voltmeter to cover a range of from to 300 volts in two ranges. 

2. A spore lamp of the right size for the system being tested. 

3. A spare stqrter of the right size for the system being tested. 

Theie two pieces of additional equipment wilt olfto b« foufMf us«M but ore not absolutely essentiol. 

1. A cathode tester for checking cathode continuity and operoting condition, 

2, A dummy starter for observing the starting cycie and monuoUy storting lamps or with voltmeter ottachmcnt for 
checking starting and operating voltages of lamps. 

With the cathode tester it is possible to check lamps out of fixtures for: 

1. Open or broken cathodes — the cathode .will not light. 

2. A normal cathode — bright fluorescent glow, 

3. A deactivated cathode — yellow glow, 

4. Lomp leaking air — dull red glow (filament usually burns out under test). 

The dummy starter can be used to check lamps in fixtures for operating conditions as follows; 
1- To observe the colour of the cathode glow. 

2. To manually start a fluorescent lamp, 

3. With voltmeter attachment to check available starting voltage and lamp operating voltage. 
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INSIDE FROSTED-^GENERAL SERVICE 



Inside frosted lamps are suitable for about 90% of all home 
uses ?.:^d:"^ for many commercial applications. Because they 
diffuse the light without loss of efficiency, these lamps are 
preferable for general lighting. They should always be shielded 
from direct observation by the eye with suitable shades or 
glassware. Inside frosted lamps are available in the following 
sizes, 15, 25, 40, 60, 100, 150, 200, 300, 500, 750, 1000 and 
1500 watts. The 75 and 250 watt sizes have been temporarily 
discontinued. 




CLEAR LAMPS— GENERAL SERVICE 

Clear lamps are employed in fixtures where a point light 
source is required, such as in prismatic glassware or in silvered 
mirrored glass reflectors used for store window lighting, or in 
certain types of floodlights. They are used where accurate 
light control is essential. 

Many people are under the mistaken impression that clear 
lamps give more light than inside frosted. This is erroneous. 
Clear lamps are available in (left to right) 100, 150, 200 watt 
medium base and in 300, 500, 750. 1000 watt mogul base. 
The 250 watt medium base lamp is temporarily discontinued. 

White bowl lamps, formerly used in many industrial Kxtures, 
are temporarily discontinued under authority of the W.P.T.B. 
Administrator's order- Bowl reflector lamps are effective sub- 
stitutes for these lamps. 




MISCELLANEOUS LAMPS 

Most of the lamps illustrated above are obtainable. They 
include from left to right the 6 watt candelabra base lamp for 
pilot Ughts, the 7 watt C7 lamp for night lights, the 10 watt 
intermediate base for general indicator and sign use. They 
can be suppbed in clear IF. and in inside white, blue, green 
and red colours. The 10 watt S14 medium base sign lamp is 
available in clear, LF., daylight clear and in inside blue, green 
and red color. The 25 watt A19 coloured lamp is only available 
in inside, blue, green and red colours. The 40 watt A21 coloured 
lamps and the 25 watt A19 clear sign lamp are temporarily 
discontinued. 




ROUGH SERVICE AND MILL TYPE LAMPS 

Bough service lamps (at left) are used where the lamp will 
be subject to bumps and other shocks, as in extension cord 
service. They are available in 50 and 100 watt sizes. 

Shown next is the clear mill type lamp designed for use with 
high speed machinery and other locations where vibrations 
would cause general service lamps to fail. These lamps are 
not recommended for general lighting since the number of 
filament supports required to give them special vibration 
resistant qualities lowers their efficiency. Clear mill type lamps 
are available in 50 watt size only. The 25 watt size is tem- 
porarily discontinued. 

SUNLAMPS 

The S type sunlamps emit ultra-violet rays similar to those 
of the sun and produce tanning. While these lamps have 
proved very benehcial in toning up the body as would tanning 
in the sun, they are not a cure-all or a substitution for cod liver 
oil and vitamins when ordered by a doctor. 




DAYLIGHT LAMPS 

Daylight lamps are ideal where a degree of color correction 
is required. Daylight lamps do not give a true daylight color, 
they only remove a percentage of the red light associated with 
incandescent lamps. The only way true (north sky) daylight 
can be obtained is with daylight Fluorescent lamps. Daylight 
lamps are available (left to right) in 50 and lOO watt sizes in 
inside frosted, dayHght and in 150, 200, 300 and 500 watt sixes 
in clear daylight. 




3-LIGHT LAMPS—BIPOST LAMPS 

3-light lamps are employed in floor lamps for home use and 

the 200 '300 '500 in fixtures for special commercial applications. 
The following two sizes are available (left to right) 50/100/150 
and 100/200 '300 watt. The 200/300/500 watt size (at right) 
is temporarily discontinued. 

Medium Bipost lamps are used in certain small sized, high 
wattage, indirect commercial fixtures and are available in 500, 
750 and 1000 watt sizes. 
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NECK REFLECTING LAMPS 

Neck reflecting lamps aie applied where it is impractical 
lo install standard reflectors or where the installation is of such 
a temporary nature that it would be uneconomical to purchase 
reflecting equipment. The use of neck reflecting lamps in 
locations where it is practical to use reflectors is not recom- 
mended since the higher cost of the lamp, over standard service 
types, makes their use rather expensive. These lamps are avail' 
able in 60, 100, 150. 200, 300, 500, 750 and 1000 watt sizes. 
The 40 watt size has been temporarily discontinued. 




^.e^^iU^^ 



BOWL RCFLECTOR LAMPS 

Bowl reflector lamps were originally designed for use with 
shallow indirect fixtures and in certain industrial units. Today, 
in addition to these functions, bowl reflector lamps find many 
applications where an indirect source of light is required. 
They are available in 60, 100, 150, 200, 300, 500, 750 and 
1000 watt sizes with inside frosted necks. The 25, 40 and 75 
watt sizes have been temporarily discontinued as have all 
wattages with clear glass necks. 




PHOTOFLOOD LAMPS 

Photoflood lamps are used for taking indoor photographs. 
Although they have a very short life^ varying from two to ten 
hours, these lamps ^re very popular with the amateur photo- 
grapher. They come in four sizes and are known as, from left 
to right, No. 1, No- 2, No. 4 and No. R2 reflector photoflood, 
rated at 250, SOO. 1000 and 500 watts respectively. 

Photoenlarger lamps, similar in size to the photofloods but 
finished with a heavy inside white coating are used in pro- 
cessing and printing amateur and professional photogiaphfli 




PROJECTION LAMPS {^ 

Projection lamps are employed in motion picture machines, 
stereopticons and filmslide projectors as well as in many instru- 
ments. When ordering these lamps, a number of points should 
be specified. For instance, bulb size, bulb shape (usually 
tubular), type of base, filament shape, voltage and watts or 
ampere. A guide to these ordering points will be found at the 
beginning of the Nor-Lectric Bulletin L-1-1. 




SPOTLIGHT LAMPS 

Spotlight lamps are used in equipment designed for their 
characteristics and when ordering these lamps information 
similar to that required for projection lamps is usually necessary. 




FLOODLKCHT LAMPS 

Floodlight lamps are used in equipment designed for their 
characteristics and when ordering these lamps information 
similar to that required for projection lamps is usually necessary. 




PHOTOFLASH LAMPS 

Photo£lash lamps are excellent for indoor and outdoor photo- 
graphy where it would be inconvenient to set up regular 
photographic lighting equipment. They come in a number of 
sizes as illustrated above. At the present time most of the pro- 
duction facilities for these lamps are engaged in filling the needs 
of military and newspaper photographers. They will again be 
available in quantity after the war. 
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p^ '^^OJECTOR AN » REFLECTOR SPOTLIGHTS 

would nnf^k ^^^ leUf^-Qtoi spotlights imd applicatioii where it 
Qqq|si(5";^-i^^^^'''^yaiicalto use standard spotlight and floodlight 
"usQi=2 ^pJient. The R40 type ol lamp is the least expensive of the 
two but has the disadvantage of relatively poor light control 
and it is also subject to cracking when used out-of-doors. The 
PAR38 lamps are made of hard cast glass. The lens section is 
optically designed to give accurate light control and the whole 
lamp will stand exposure to a wide range of temperature and 
moisture conditions. These lamps are recommended for all out- 
door uses and where accurate light control is an important 
factor. The R40 lamps (left) are available in 150, 200 and 300 
watt sizes and in both spotlight and floodlight distributions. The 
150 watt projector spot is shown in center and the 150 projector 
flood at right. 




SHOWCASE AND LUMILINE LAMPS 

These lamps are tubular in shape and are designed for use 
in restricted locations such as in showcases. Because of their 
long thin filament^ they will not resist shocks. Left to right, 
T63^ intermediate base lamp; 24-watt TIO medium base lamp. 
The 40 watt TS medium base lamp. The 25 and 50 watt T8 lamps 
are temporarily discontinued. 



LUMILINE LAMPS 

Coloured lumiHne lamps have been temporarily discontinued. 
While lumiiine lamps, in clear and white, are shown in our 
price listS; deliveries are uncertain. Lumiiine lamps are made 
in three sizes — 30 and 60 watt 18 inches long and in the 40 watt 
size 12 inches long. 





DRYING AND HEAT LAMPS 

Drying lamps are primarily designed for drying paints and 
varnishes of the synthetic type. However, their use has been 
extended to a wide variety of heat applications such as expand- 
ing piston rings, drying glue, etc. The 250 watt reflector type 
illustrated is the most popular for making paint repairs to auto- 
mobiles or furniture in local garages and shops. Drying lamps 
are also employed to provide heat for brooders and for other heat 
applications around the farm. Clear drying lamps of 250, 400, 
500 and 1000 watt sizes are made for use in suitable reflectors 
and are the type most generally used in industry. The 250 watt 
reflector heat lamp is designed for inira-red therapy. 




DECORATIVE LAMPS 

All decorative lamps have been classified by the W.P.T.B, 
non-essential. These lamps are temporarily discontinued" 
15W FIG, 15 and 25 watt F15, 25 watt G18H and the 25 and 
40 watt G25 decorative lamps. 
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FLUORESCENT LAMPS 

These lamps are made in 4 watt, 6, 8, 14, 15, 20, 30, 40, 65 
and 100 watt sizes, varying in length from 6 inches to 5 feet. 
At present Fluorescent lamps are available only in white and 
daylight colours as the soft white, blue, green, pink, red and 
gold colours have been temporarily discontinued. The 4, 6, 20, 
30 and 40 watt sizes are available also in a 360BL (Black 
Light) colour for fluorescing minerals, inks, etc. 




GERMICIDAL LAMPS 

A special tubular lamp which resembles the Fluorescent in 
size and shape, but which uses a clear quartz glass, has the 
power to kill fungi and many air-carried germs. This lamp, 
known as the germicidal lamp, is finding rapid pubUc acceptance 
and at present is being used in public places such as schools, 
hospttals, pubhc halls and in many manufacturing plants 
handling food. In the near future it will probably be found in 
the home. The common sizes of Germicidal lamps are the 8, 
15 and 30 watt sizes. 
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Glow Lamps, a modern electrical device, produce light through the 
agency of electrically excited rare gases. The lamps operate directly 
from commercial lighting circuits, no accessory devices being required. 
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STANDARD NEON AND ARGON GLOW LAMPS-115-125 VOLTS 

ILLUSTRATED ON PREVIOUS PAGE 

UNIT PACKAGE 10: STANDARD PACKAGE 100 





Starting Volts 


Cur- 












Useful 












b«lc>W mini- 


rent 


Approx. 










Life 






Overall 




WaHs 


mum marking 


Rating 


Resistance 


Bulb 


Finish t 


Screw 


Service§ 


Hdurs 


Eleclrode 


Gas 


Lenegtk, 


List 




on. base 


Amps, 
at 120 


in Base 
Ohms* 






Base 




at 120 
Volts 


Shape 




Inches 


Price 




A.C. 


D.C. 


Volta 






















3 


60 


25 


.030 


2200 


S-14 


Clear 


Med.f 


A.C.-D.C. 


3000 


Rnd. Plates 


Neon 


3-9/32 


$0.80 


2 


60 


25 


.020 


3500 


S-L4 


C ear 


Med.f 


A.C.-D.C. 


3000 


Hali Round 
Plates 


Neon 


3-9/32 


.70 


2 


60 


25 


.020 


3500 


S-U 


Sprayed Red 
or Yel ow 


Med.f 


A.C.-D.C. 


3000 


Half Round 
Plates 


Neon 


3-9/32 


.78 


2M 


60 


25 


.025 


2500 


S-14 


Clear on y 


Med.f 


A.C.-D.C. 


3000 


Half Round 
Plates 


Argon 


3-9 /32 


.70 


H+ 


20 




.005 


3500 


G-10 


Clear 


Med.f 


A.C. only 


3000 


Cylinder 


Neon 


1-63/64 


.60 


1 


60 


25 


.010 


4800 


G-10 


Clear 


Med.f 


A.C.-D.C. 


3000 


Cy. & Helix 


Neon 


1-63/64 


.60 


H 


60 


25 


.002 


30,000 


T-4>^ 


Clear only 


Cand. 


A.C.-D.C. 


3000 


Hemisphere 


Neon 


IM 


.60 


14 


40 




.003 


20,000 


T-4>^ 


Clear only 


Cand. 


A.C. only 


1000 


Hemispkere 


Argon 


IM 


.70 



-^Supplied in 1 Watt size for 210-240 Volt — A.C, or D.C. Service— Medium Screw Base only. List .60 each. 
jWill be supplied in SkLiiod Candelabra Screw Base 8c additional list. 

•Lamps will be furrdslied without resistance, ordy when equipped with Doxible Contacl Bayonet base of corresponding siie at 8c additional, S-14 bulb will be 
equipped with Skirted Double Contact Bayonet Candelabra base at 8c additional. 

§-0u direct cuiient only ooQ (\h.Q negative) electrode glows, but giv&s same C.P. as do both electrodes on A.C. 

JLamps listed in clear finish will be supplied with sprayed red or yellow finish at 8c additional, except \^ watt sizes. 

NOTE;— Normol Light output is obtained at voltage tonge shown; Lamps will operate fit reduced light output down to starting voltage shown. 
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WHY GLOW LAMPS ARE USED 



Glow Lamps are selected for innumerable uses because oi: 



1 . Low current consumption 

2. Insignificant heat 

3. Reliability 



4. Long life 

5. Wide voltage range 

6. Ruggedness 



Tbe low current consumption is indicated by the current range, which is from only .002 ampere for the 
smallest to .030 ampere for the largest lamp now manufactured. 

On direct current only one (the negative) electrode glows, but gives the same light output as do both 

electrodes on alternating current. 

Having no filament, Glow Lamps produce a negHgible amount of heat and withstand shock and vibra- 
tion to an unusual degree. They may be subjected to voltage variations without greatly aHecting either life 
or hght output, They have an average useful life of 3^000 hours. 

These lamps are extremely dependable. Unlike other lamps, they do not suddenly fad at the end of some 
definite period but slowly decrease in light output; gradual disintegration causing the walls of the bulb to 
slowly darken and this is accompanied by an increasing cathode drop so that, after 3,000 hours' use, the 
hght output has dropped to 70% of its initial value. This process continues untU the lamp is no longer useful 
as a hght giving device. Unless the lamps are broken, or subjected to a mechanical shock sufficiently violent 
to short-circuit the electrodes, they will not suddenly fail. This rehability reconimends them for many un- 
usual uses. 
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WHERE GLOW LAMPS ARE USED 

The unique characteristics of the glow lamp lend themselves to many apphcations and uses which would 
be quite impossible with devices-»iot possessing these characteristics. Its ability to produce light at low energy 
levels suggests its use as a signal or pilot in circuits where low current drain is desirable as in radio circuits, 
"B" battery-operated devices and high-resistance circuits. It may be used in capacitively or inductively- 
coupled circuits where little current may be drawn. 

AS A TEST LAMP 

(1) Circuit alive — circuit continuity. 

(2) By brilliancy, whether 1 10 or 220 volts. 

(3) By flicker, ii 25 cycle. 

(4) Polarity (only negative glows on direct current). 

(5) Grounded neutral wire. Holding one lead in hand and touching separately each of 3 legs of a 3-wire 
system with the other lead, the two live lines will cause a glow. Lamp will not light on grounded 
neutral. 

High sensitivity suits the lamp to many high resistance tests, such as checking leakage in capacitors 
(Fig. 1); leakage between tube elements; leaks in insulating material (Fig. 2); conductivity of liquids (Fig. 3) 
and many similar uses. If the lamp should prove to be too sensitive, showing up conditions which may not be 
particularly serious, the lamp sensitivity may be regulated by shunting a high resistance across it, 



AS A SIGNAL OR PILOT LAMP 

In many cases, the lamp may be permanently connected in a production line or on a machine to indicate 
the occurrence of certain conditions. It might be used as an indicator of any of the conditions mentioned 
under the heading "As a Test Lamp." 

As a low-current, dependable, long-life pilot lamp, the glow lamp is outstanding and has already been 
used extensively on all kinds of electrically-heated or operated devices, as well as for exit lights, fire station 
markers and location signals for valves, switches or other emergency control units. 

Some further pilot lamp applications are shown in the following sketches. 

Many other adaptations may be made of the critical breakdown voltage of the glow lamp by connecting 
it across resistors, chokes or current transformers so chosen that the normal drop across the lamp is below 
breakdown. Then, any condition which causes the voltage to reach the breakdown value will be indicated 
by a glow in the lamp. 
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METAL PLATE 

MATERIAL UNDER'^© 
TEST 



120 V. 

FIG 2 



A glow lamp as'an indicator of 
short circuits or high resistance 
leaks in capacitors. 



A glow lamp used to test insu- 
lating paper, cloth or other ma- 
terials. 




EVTERNAL 

SHUNT 

RESISTOR 



FIG. 4 




FIG. 5 



Shunt resistors may be used to 
regulate the sensitivity of glow 
lamps. 



When a fuse blows, the corres- 
ponding glow lamp lights. 
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A glow lamp used to check 
conductivity of liquids. 




Serious unbalance is indicated 
by change in brightness or ex- 
tinguishing of glow lamp, 
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FIG. 3 



FIG.6 
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Capacitively connected 
to high-tension line, the 
glow lamp indicates when 
line is aiive* 




FIG. 8 

As a visual voltmeter when desired 
voltage develops across Ri, the voltage 
across the 1 amp rises to the break- 
down valve, causing it to light* 




FIG.l 

Connection to indicate 
voltage breakdown value. 
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OTHER USES OF GLOW LAMPS 

NIGHT LIGHT 

The Glow Lamp may be used as a night light around the home, in the bedroom, bathroom and nursery. 
A great convenience in the sick-room, 

EXIT LIGHTS 

Red sprayed Neon Glow Lamps provide excellent signals for exit lights and markers. 

FIRE ALARM STATIONS 

Because of their long life, Glow Lamps are ideal for hre alarm stations. Replacements are not so frequent, 
reducing outage risks and maintenance expense. 



c 



PANEL BOARD INDICATORS 

As panelboard indicators, dependability, and long life of Glow Lamps mafce them useful to indicate 
whether the panel is ''hot" or not as a safety precaution. 



M 



HIOH-VOLTAGE INDICATOR 

Glow Lamps can frequently be capacitively coupled to high-tension circuits to indicate when lines are 

hot." 



MOTOR SPEED TESTS 

From a chalk mark on the end of a motor shaft, rotating under stroboscopic light from Glow Lamps, 
''slip" can be measured easily. 

ELECTRIC IRON 

Domestic current-consuming devices can also use the Glow Lamp to indicate whether they are in opera' 

tion or not. 
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Glow Lamps, a modern electrical device, produce light through the 
agency of electrically excited rare gases. The lamps operate directly 
liom commercial lighting circuits, no accessory devices being required. 
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STANDARD NEON AND ARGON GLOW LAMPS-115-125 VOLTS 

ILLUSTRATED ON PREVIOUS PAGE 

UNIT PACKAGE 10: STANDARD PACKAGE 100 





Slartiiig Volts 
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Uaeful 












Lelow mini- 


rent 


Approx. 










Life 






Overall 




Walts 


mum markmg 


Rating 


Resistance 


Bulb 


Finis b.: 


Screw 


Service^ 


Hour a 


ElecUode 


Gas 


Length, 


List 


- 


oa base 


Amps, 
at 120 


in Base 






Base 




at 120 
Volls 


Shape 




Inches 


Price 




A.C. 


D.C. 


Volt8 






















3 


60 


25 


.030 


2200 


S-14 


Clear 


Med.t 


A.C. -D.C. 


3000 


Rnd. Plates 


Neon 


3-9/32 


$0.80 


2 


60 


25 


.020 


3500 


S-14 


Clear 


Med.t 


A.C.-D.C. 


3000 


Half Round 
Plates 


Neon 


3-9/32 


.70 


2 


60 


25 


.020 


3500 


S-14 


Sprayed Red 

or Yellow 


Med-t 


A.C. -D.C. 


3000 


Half Round 
Plates 


Neon 


3-9/32 


.78 


2H 


60 


25 


.025 


2500 


S-14 


Clear on y 


Med.t 


A.C.-D.C. 


3000 


Half Round 

Pates 


Argon 


3-9/32 


.70 


¥2* 


20 




.005 


3500 


G-10 


Clear 


Med.t 


A.C. only 


3000 


Cylinder 


Neon 


1-63/64 


.60 


1 


60 


25 


.010 


4800 


G-10 


Clear 


Med.t 


A.C.-D.C. 


3000 


Cy. & Helix 


Neon 


1-63/64 


.60 


H 


60 


25 


.002 


30,000 


T-4^^ 


Clear only 


Cand. 


A.C.-D.C. 


3000 


Hemisphere 


Neon 


1% 


.60 


U 


40 




.003 


20,000 


T-4H 


Clear only 


Cand. 


A.C. only 


1000 


Hemisphere 


Argon 


I'A 


.70 



■^Supplied in 1 Watt size for 210-240 Volt — A,C. or D,C. Serrics— Medi um Screw Base only. List .60 each, 
tWill be supplied in Sldrted Candelabra Screw Base 8c additional list. 

•Lamps will be famished without resistance, only when equipped with Double Contact Bayonet base of corresponding size at 8c addibonal, S-14 bulb will bo 
equipped with Skirted Double Contact Bayonet Candelabra base at 8c additional. 

§On direct current only one {the negative) electrode glows, but gives saime C.P_ os do both electrodes on A_C- 

tLamps listed in clear finiBh will be supplied with sprayed red or yellow finish al 8c additional, except l^ waH sizes. 

NOTE:^Normal Light output Is obtained ot voltage range shown; lamps will operate at reduced light output down to startmg voltage shown. 



WHY GLOW LAMPS ARE USED 



Glow Lamps are selected for innumerable uses because of: 



1 . Low current consumption 

2. Insignificant heat 

3. Reliability 



4. Long life 

5. Wide voltage range 

6. Ruggedness 



The low current consumption is indicated by the current range, which is from only .002 ampere for the 
smallest to .030 ampere for the largest lamp now manuiactured. 

On direct current only one (the negative) electrode glows, but gives the same hght output as do both 
electrodes on alternating current. 

Having no filament, Glow Lamps produce a negligible amount of heat and withstand shock and vibra- 
tion to an unusual degree. They may be subjected to voltage variations without greatly affecting either life 
or light output. They have an average useful life of 3,000 hours. 

These lamps are extremely dependable. Unlike other lamps, they do not suddenly fail at the end of some 
definite period but slowly decrease in light output; gradual disintegration causing the walls of the bulb to 
slowly darken and this is accompanied by an increasing cathode drop so that, after 3,000 hours' use, the 
light output has dropped to 70% of its initial value. This process continues until the lamp is no longer useful 
as a light giving device. Unless the lamps are broken, or subjected to a mechanical shock sufficiently violent 
to short-circuit the electrodes, they will not suddenly fail. This reUabihty recommends them for many un- 
usual uses. 
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WHERE GLOW LAMPS ARE USED 

The unique characteristics of the glow lamp lend themselves to many appUcations and uses which would 
be quite impossible with devices not possessing these characteristics. Its ability to produce light at low energy 
levels suggests its use as a signal or pilot in circuits where low current drain is desirable as in radio circuits, 
"B" battery-operated devices and high-resistance circuits. It may be used in capacitively or inductively- 
coupled circuits where little current may be drawn. 

AS A TEST LAMP 

(1) Circuit alive — circuit continuity. 

(2) By brilliancy, whether 110 or 220 volts. 

(3) By flicker, if 25 cycle. 

(4) Polarity {only negative glows on direct current) . 

(5) Grounded neutral wire. Holding one lead in hand and touching separately each of 3 legs of a 3-wire 
system with the other lead, the two live lines will cause a glow. Lamp will not light on grounded 
neutral. 

High sensitivity suits the lamp to many high resistance tests, such as checking leakage in capacitors 
{Fig. 1); leakage between tube elements; leaks in insulating material (Fig. 2); conductivity of liquids {Fig. 3) 
and many similar uses. If the lamp should prove to be too sensitive, showing up conditions which may not be 
particularly serious, the lamp sensitivity may be regulated by shunting a high resistance across it. 

AS A SIGNAL OR PILOT LAMP 

In many cases, the lamp may be permanently connected in a production line or on a machine to indicate 
the occurrence of certain conditions. It might be used as an indicator of any of the conditions mentioned 
under the heading "'As a Test Lamp." 

As a low-current, dependable, long-life pilot lamp, the glow lamp is outstanding and has already been 
used extensively on all kinds of electrically-heated or operated devices, as well as for exit lights, fire station 
markers and location signals for valves, switches or other emergency control units. 

Some further pilot lamp applications are shown in the following sketches. 

Many other adaptations may be made of the critical breakdown voltage of the glow lamp by connecting 
it across resistors, chokes or current transformers so chosen that the normal drop across the lamp is below 
breakdown. Then, any condition which causes the voltage to reach the breakdown value will be indicated 
by a glow in the lamp. 
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A glow lamp as an indicdtor of 
short circuits or high resistance 
leaks in capacitors. 
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FIG 4 



Shunt resistors may be used lo 
regulate the sensitivity ot glow 
lamps. 
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METAL PLATE--^ 
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120 V_ 
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A glow lamp used lo test insu* 
lating paper> cloth or other ma- 
terials. 




When a fuse blows, the corres 
ponding glow lamp lights. 



FIG. 5 




A glow lamp used to check 
conducti-vity of liquids. 
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FIG. 3 
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Serious unbalance is indicated 

by change in brightness or ex- 
tinguishing of glow lamp. 
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INSULATOR 
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A i 1 METAL 



FIG 7 ^GROUND 

Capacitively connected 
to high. -tension line, the 
glow lamp indicates when 
line is alive. 




FiG.a 

As a visual voltmeter when desired 
voltage develops across Ru the voltage 
across the lamp rises to the break- 
down valve; causing it to light* 




FIG. 9 

Connection tq indicate 
voltage breakdown value. 



OTHER USES OF GLOW LAMPS 

NIGHT LIGHT 

The Glow Lamp may be used as a night light atound the home, in the bedroom, bathroom and nursery. 

A great convenience in the sick-room. 

EXIT LIGHTS 

Red sprayed Neon Glow Lamps provide excellent signals ior exit lights and markers. 

FIRE ALARM STATIONS 

Because of their long life, Glow Lamps are ideal for fire alarm stations. Replacements are not so frequent, 
reducing outage risks and maintenance expense. 

PANEL BOARD INDICATORS 

As panelboard indicators, dependability, and long life of Glow Lamps make them useful to indicate 
whether the panel is ''hot" or not as a safety precaution. 



HIGH-VOLTAGE INDICATOR 

Glow Lamps can frequently be capacitively coupled to high-tension circuits to indicate when lines are 
hot." 



\* 



MOTOR SPEED TESTS 

From a chalk mark on the end of a motor shaft, rotating under stroboscopic light from Glow Lamps, 
''slip" can be measured easily. 

ELECTRIC IRON 

Domestic current-consuming devices can also use the Glow Lamp to indicate whether they are in opera- 
tion or not. 
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'%Aice 1U Si^ &l A Peanut ! 

Three Midget Photo Flash Lamps may be carried in your hand 

Six go into yonr pocket. 



(Illustration actual size). 
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MAZDA PHOTOFLASH LAMPS 



SPEED MIDGET SM 



iJ-ll Bulb, S. C. Bay, Base 
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Total light: 
4,500 - S,000 
lumen fiec- 
ondfi . A p - 
proTE- peak 
lumens 1,- 
000,000. 



Duration 
peak: 



10 10 10 

T!ME-M1LLlS£COHDS 



al 

o 

railli&econds 

40 » (1/200 sec- 

onde}- 

Swift, low-intensily flash. For all-around near- 
distance pictures, in proper reflectors- Stops 
action on ^^open'^ flash about as effectively as 
a l/200th second shutter setting. Synchroniza- 
tion is simple, accurate and positive, M'ith 
special tiynchronizers. For battery flashing only. 



SyNCHRO-PRESS No. 5 

B-U Bulb. S. C, Bay. Base Total light: 

17,000-19,- 

000 lumen 
seconds, 

Appros. peak 

1 u m e n l^- 
300.000- 

Duraliori al 
^i peak: 12 
niillisecouds 
(approx.1/80 
second). 

Excellent for all-around (lash pictures in proper 
reflectors. Precise, uniform, splil-second flash, 
ideal for synchronized use Mith belween-the- 
lens fihutterj^. Rayonel base permits quick 
change, holds bulb tight in accurate posilion. 
Adapters fit it to present eqnipmenL Six 
go into a coal pocket. For battery flashing 
ing only- 




10 so 3& 

TIME-MILLISKONDS 



40 



50 



SCREW BASE LAMPS. Which photoflash lamp to use is easily de- 
cided by comparing the important features of groups of lamps. The 
familiar screw oase photoflasa lamps are for average refleclore furtu&hed 
with synchronizers and for studio reflectors. A comparison of the time- 
light characteristic curves shows two types of performance. Lamps No 
11 and 22 are similar and may be used interchangeably with any syn- 
chrouizer set to hit the 20-milli8econd peak* Thus, two bulb sizes and 
two degrees of hght are available for use in such screw base equipments. 
Lamp No. 31 is made for focal plane synchronization only, 

MIDGET LAMPS. Flash users now realize that midget Mazda Photo- 
flash lamps used in properly designed reflectors can duplicate practically 
any flash picture made with screw base types. The No. 5, for example, 
can equal or Outperform lamps like the No. 11 in the average reflectors 
with which such lamps are used. Midgets are preferred because of their 
handy size, ease in carrying and use. 

The No. 5 is designed to work with conventional synchronizers ad- 
justed so that the shutter is fully open at 20 miliiseconda. 

The No, 6 is for synchronization with most focal plane cameras of 
sizes up to and including 3J^" x 4)^"* 

The Speed Midget SM is unique. It produces light by burning solid mate- 
rial massed on the lead-in wires- It reaches peat light in 5 millifieconds— 
four time& faster than other photofiash lamps. This is the same time 
needed for most cocking-type shutters (Supermatic, Diomatic, Koda- 
matic, Compur) (o get wide open after tripping. A synchronizer that 
startw lamp current and shutter-trip simultaneously is effective at any 
shutter speed. The flash is over swiftly — its action -stopping power on 
open flash being about equal to l/200th shutter setting. 



FOCAL PLANE No. 6 

B-ll Bulb, S. C- Bay. Base 

Total lighl: 16,000-18,000 lumen seconds. 

Approximate peak lumens 700,000. 

Duration at J^ peak: 30 miUieeconds (approx. 1/30 second). 



For high shutter speed 
synchronization with all 
focal plane shutterg ex- 
cept those requiring the 
ultra-long peak of the 
No. 31 lamp- This in- 
cludes most cameras up 
to 3i4 X 4^. Bayonet 
base for quick handling, 
secure contact. Mid gel 
size and convenience, 
reflectors. For battery 
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TJME-MILLISECONDS 



40 



50 



60 



Especially effective in 
flashing only. 



concentratmg 




SYNCHRO-PRESS No-5B (Blue Filter) 

Total light: 5,000-7,000 lumen 

Approx. peak lumens 400,000- 

Duratiou at H peak: 12 millibeconda 
(approx. 1/80 second.) 

Same construction as Synchro-Press No. .S, with 
blue filter coatinc for correct reproduction with 
daylight type color fdm- An excellent lamp as 
the sole source of illumination for daylight 
film without filter or to supplement daylight 
in outdoor color shots- 
Like all midget lamps, the No. 5B should be 
used in reflectors especially designed for lampe 
having the small size (B-11) bulb. 



SYNCHRO-PRESS No. 11 

A-lo Bulb, Medium Screw Base 

Total light; 30,000-35,000 lumen seconds. 

Approximate peak lumens 2,S00,000, 

Duration at H peak: 9 milliseconds (approx. 1/100 second) 



5,. 



1/1 



10 to 3D 

TIME-MILLISECONDS 



40 



SO 



64) 



Small, general-purpo(5C 
lamp for open-flash shots, 
a nd for accurate synchro- 
nizers in press and ama- 
teur use, with between- 
ihe-lens shutters. Excel- 
lent for low-cost cam- 
eras with built-in syn- 
chronization- For battery 
flashing only. 
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MAZDA PHOTOFLASH LAMPS 

MULTIPLE FLASH, All Mazda pholoflatth lainpe are designed lo Hash uniforraly and 
accurately when used m pairs — one at the camera, one ou an extension cord nol more 
(han 25 feet long. No adjustment in synchronization is necessary, 

CURRENT USED. The same curreni, as little as thai furnished by two pen-lite cells, 
will flash all Mazda photoflash lamps. 

BATTERIES. Fre^h battery celU are important to best performance of photoflash 
lamps. Worn-out cells and low cell temperattires result in erratic synchronization. 

Age, use and condition of equipiwenl coulributc to the need for replacement for which 
no rule-of-thuDib is possible, 

RESISTANCE. For split second accuracy of lamp, syuchronizer, and shutter perform- 
ance it is important thai no current be wasted by poor contacts or inadequate wiring. 
Clean, tight contacts are especially important now because substitute materials must 
be used lor many parts. For example, it is important that the solder contact at the 
bottom of the lamp base be clean (put on emery cloth, sandpaper, or fabric) before 
inserting the lamp in the flash gun. Connecting wires and extension cords should be 
as heavy as practical. Lamps should be firmly seated in sockets, 

SHATTERING. Lamps handled rouchly may shatter on flashing. i\[azda photollash 
lamps have a strong inside and outside coaling to minimize risk to photographer and 
subject. The outside coat aUo serves to protect the glass from accidental injury prior 
to flashing. 

REFLECTORS. To put the greatest amount of light in the useful picture zone, properly 
designed reflectors must be used. Some, designed for large lamps, concentrate the light 
from Midget lamps too much. Others waste Ught by spreading it far outside the picture 
area. For this reason, best results with Midget lamps are obtained with reflectors de- 
signed especially for this^ bulb size. 



SyNCHRO-PRESS No. 22 

A-19 Bulb, Medium Screw Base 




Total light: 70,000-75,000 lumen 
seconds, 



to VO 30 

TIME-MILUSECONDS 



4C 



SO 



60 



70 



Approx. peak lumens 4,300,000. 
Duration at I 2 peak; 15 milli- 
seconds (approx, 1/70 second). 

Synchro-Press No, 22 is a general 
purpose lamp of greater power 
than the No. 11 for open shots, 
and for accurate syuchronizers. It 
has a medium broad peak lo allow 
for errors in synchronization. For 
use with front -shatter cameras, 
the lamp provides plenty of peak 
light for extra coverage and high- 
speed shots. 



FOCAL PLANE No. 31 



A'21 Bulb, Mefliurn Screw jlasc 
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Total light: 80,000-90,000 
hnncn seconds. 

Approximate peak lumens 
1,300,000. 

Duration at 3^ peak: 3'i 
milliseconds (approx. 1/20 
second). 

For high shutter speed 
synchronization with focal 
plane shutters for 4 x S 
negative size and less. The 
ultra-long peak of illumi- 
nation provides am pie 
light on I he subject dur- 
ing tlie full lime the shut- 
ler is open. For batterv 
flashing only. 



MAZDA 
PHOTO FLOOD 

LAMPS 




PHOTOFLOOD 

No. 1 

Same size as a 
standard 60-WQtt 
lamp, drawing 250 
waits at 115 volts (2-2 amperes), 
yet photographically equal to as 
much as 750 watts in standard 
lighting lamps. As many as six 
No. 1 Photoflood lamps may be 
safely used on one regular house 
lighting circuit- Rated life; 3 
hours at 115 volts. 




PHOTOFLOOD 

Nos. 2, 82 

Same size as a stan- 
dard 150-wattUght- 
ing lamp, drawing 
500 watts at 115 
volts, yet equal to 
1500 watts instandard lighting 
lanips. 

'Hie No, 2 is an inside frosted 
bulb; the B2 an inside frosted 
daylight bulb. Three No- 2 
lamps, may be safely used on 
one house lighting circuit. 
Rated life: 6 hours at 115 volts. 




PHOTOFLOOD 

No. 4 

Same size and 
shape as the 
regular 300- 
watt general 
service Ma^da 
1 a m p with 
mogul screw base. Draws 8.7 
amperes at 115 volts. Easily 
2i^ times as efTective photo- 
graphically as the regular 1000- 
watt lamp. Rated life; 10 
hoiu-s at 115 volts. 




PHOTOFLOOD 

No. R2 

Gives a sraooth 60- 
<!sgree controlled 
beam. Highly re- 
flective inside sur- 
face of mirror aluminum in re- 
flector-shaped bulb. Draws 500 
watts at 115 volts (44 amperes), 
yet photographically ecjual to 
1500 watts in standard lighting 
lamps in good reflectors. Three 
may be safely used on one 
regular house lighting circuit. 
Rated life: 6 hours at 115 volts. 
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EDISON MAZDA 
PHOTOENLARGER 

LAMPS 




PHOTOENLARGER 



No. 111 



A- small, white-bulb, high-effi- 
ciency lamp with bayonet base. 
For use in some miniature 
enlargers. The smooth white 
glass provides excellent diffu- 
sion, gives smooth distribution 
of light. Will not discolor or 
become scratched. Approxi- 
mate watta: 75, 




PHOTOENLARGER 



No. 212 



High-efficieacy, ^bite-bulb 
lamp. Excellent diffusion and 
light distribution. No. 212 h 
ISO watts (photoflood type — 
3-hour life) approximate. 




PHOTOENLARGER 



No. 302 



High- efficiency, 
whitc-hulb lamp, 
No- 302 at 500 wans— 
pholoflood type — 6-hoiir life, 
approximate. Fils many lead- 
ing professional enlargers. Ex- 
cellent diffusion and light dis- 
tribution. 



'Jliig bulletin IP bafti^d en ittfonnation fur- 
nished by the CaDadiiin Gciural Ek-clric 
Company Lbnitcd, manurucluri^rs i^l 
EdieoD Mfizda Lampt*. 



OTHER STANDARD VOLTAGE 
LAMPS USED IN PHOTOGRAPHY 

FLUORESCENT LIGHT FOR PHOTOGRAPHY 

Since the introduction of the fluorescent lamp in 19S8, its 
photographic use has been recognized. It has become increas- 
ingly popular and various types of reflectors and equipment 
have been manufactured to accommodate fluorescent lamps in 
the photographer's studio. The fluorescent lamp is at present 
available in 9, 18, 24, 36, 48 and 60 inch lengths. White and 
dayhght types are the two of most interest to photographers. 

The most outstanding photographic features of the fluorescent 
lamp are its low radiant heat which is about one-half that of 
equal wattage filament lamps. 

Fluorescent lamps give portraits a quality like that obtained 

with daylight. 

^ PROJECTION LAMPS 

The precision construction and advanced design features of 
Mazda projection lamps mean superior screen results, more 
efficient light control, minimum loss of light during life. The 
best guide to the proper size of lamp to be used in equipment 
is the recommendation of the projector manufacturer. 

The line of Edison Mazda projection lamps is complete for all 
types of projectors. 

SPECIAL LAMPS FOR HOME PORTRAIT EQUIPMENT 

The 500-watt clear T-20 and the 500-watt blue T-20— for use 
in compact, portable, general lighting equipment where a 
relatively concentrated light source is desirable. 

SPOT LIGHT LAMPS 

I 

For controlled Hght in spot light equipment, the G-30, 400- 
watt, clear and photo blue lamp is widely used. 

PHOTO ENLARGER LAMPS 

Onl\ popular sizes of enlarger lamps are listed here and in the 
Mazda line are many other sizes and types. Use of the correct 
lamp in any enlarger will assure uniform print quality. 

COLOR PHOTOGRAPHY LAMPS 

Special lamps for color photography are also available and 
information may be obtained on request. 



DARK ROOM LAMPS 



Darkroom lamps are 
available in amfcer and 
ruby glasB, in 10-, 25-, 
40- and 60-wat-t nir-p^ 
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40 and 6D-Walt A-21 




tDUONTfW 



1 V- 



MUT< I ff ICAL 



T* ^ '^ UUW " 



f * 



I - 




)HEO BY NORTHERN ELECTRIC COMPANY LIMITED 



19 4 4 



AMALGAMATED 



XPLOSION 



PR 




OF 



LIGHTING FIXTURES 







Listed by Underwriters^ Laboratories for Class /, 
Groups C and D Hazardous Locations 



HorthQrn 



COM>>A.N Y 




ElQctrk 



LIMITED 



A NATIONAL ELECTRICAL SERVICC 



•AINTJOMN.N.B. 

ounKC 

TKOIO HIVICRCO 
•HWIB|tOOKK 



MONTREAL 
OTTAWA 
VAL D'OPI 
TORONTO 



HAMILTON 
LONDON 
WINDSOR 
KIRKLAND LAKE 
TJMMINS 



fiuoounr 

PORT ARTHUR 

WINNJPEO 

flPGlNA 



CALGART 

EDMONTON 

VERNON 

VANCOUVER 

VlCTOntA 



I 



I 



In compliance with Wartime Prices hr\^ Trade 
Board rvlings, IhJ^ bulletin ii printed on newsprint 



t '^ •- r 



f 



Page 4 NORTHERN ELECTRIC -—A NATIONAL ELECTRICAL SERVICE 



Safe Lighting of Hazardous Locations 



['' 



Recent years have seen the development of many 
highly inflammable and explosive materials in industry. 
As increased use and production of these materials has 
resulted in serious fires and explosions^ it has become 
apparent that special precautions are required for elec- 
trical installations in such locations. 

Accordingly, Section 32 of the Canadian Electrical 
Code classifies the various hazardous locations as follows: 

Class I Locations 
Class /, Group A 

Atmospheres containing acetylene. 

Class /, Group B 

Atmospheres containing hydrogen or gases or vapors of 
equivalent hazard, such as manufactured gas. 

Class I, Group C 

Atmospheres containing ethyl ether vapor, 

C/055 /, Group D 

Atmospherc^s containing gasoline, petroleum, naphtha, 
alcohols, acetone, lacquer solvent vapors,, and natufdl gas. 

Class I Locations include dry-cleaning plants, petroleum re- 
Fineries, bulU oil stations, gasoline filling stations, gas plants, ^pray 
painting establishments, dip tank painting processes, chemical plants, 
artificial silk factories, pyroxylin plastic factories, fabric and paper 
coating plants, the rubber industry, the leather and shoe industry, 
hospitals, soap factories, etc. 

Class 11 Locations 
Class 11, Group E 

Atmospheres containing metal dust. 

Class II, Group F 

Atmospheres containing carbon black, coal or coke dust 

Class II, Group G 

Atmospheres containing grain dust, 

Class 11 Locations include flour mills, feed mills, grain elevators, 
starch plants, sugar, cocoa and coal pulverizing plants and estab* 
lishments or industries involving similar hazardous processes or 
conditions. 



Class IN 



CI 



ass 



Locati 



ons 



Locations in which easily ignitibU fibres or materials pro- 
ducing combustible flyings are handled, manufactured or 
used, and v^hich are hazardous through such fibres or flyings 
collecting on or being ignited by arcing contacts, resistors, 
tamps or similar apparatus. 



This class may include locations such as some parts of cotton 
and other textile mills, combustible fibre manufacturing planby 
cotton gins, clothing manufacturing plants, cotton-seed mills, wood- 
working plants, and establishments or industries involving similar 
hazardous processes or conditions. 



Class IV Locations 



Class IV 



Locations in which easily ignitible combustible fibres are 
stored or handled and which are hazardous through such 
Rbres being ignited by arcing contacts^ resistors^ lamps, or 
similar apparatus* 

This class may include locations such as warehouses in which 
are stored or handled combustible Rbres such as cotton (including 
cotton linters and cotton waste), sisal or henequin, ixtle, jute, hemp, 
tow, cocoa fibre, oakum, baled waste, kapok, Spanish moss, excel* 
sior, and other similarly readily ignitibfe fibres. 



Lighting Fixture SpeciFications 

The prime requirement of fixtures for Class I locations. 
Groups A to D inclusive, is that they must be explosion- 
proof. Design and construction must be able to withstand 
the pressure of internal explosions and prevent sparks or 
flames from escaping and reaching the explosive or in- 
flammable atmosphere surrounding the fixture. 

Fixtures for Class II, Groups E, F and G must be dust- 
tight and of such design as to prevent the development 
of temperatures on outside surfaces sufficient to cause 
overheating or ignition of the dust. 

Fixtures for use in Classes III and IV, hazardous loca- 
tions, must be designed and built to prevent the collection 
of ignitible fibres and flyings where they may be ignited 
by arcing contacts, resistors, lamps or similar apparatus, as 
specified by the Underwriters' Laboratories, Inc- 

Benjamin Protective Lighting Equipment 
Meets Specifications 

The Benjamin lighting fixtures and equipment described 
in this bulletin have been carefully designed to provide 
the maximum lighting efficiency and adequate protection 
in specific hazardous locations under the Canadian Elec- 
trical Code. All have passed the rigid tests of the Under- 
writers' Laboratories, Inc., for specific locations and are 
so approved. 
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Localitcs are a vital tool for greater speed and accuracy in industry. 
A worker is no better than his abihty to see what he is doing. On 
precision work he must have the quahty and quantity of illumination 
which is supplied by localized lighting. Good industrial lighting for 
intricate tasks consists of adequate general lighting supplemented by 
localized lighting — general lighting for the "background" and local- 
ized lighting for the "close-up." 






Localites at critical work areas make for 



• QUICK, ACCURATE VISION • INCREASED SPEED 

• GREATER PRECISION • REDUCED SPOILAGE • 
FEWER ACCIDENTS • IMPROVED EMPLOYEE MORALE 
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No. 32-H-102 



Combination of No. 32 Arm, No. H Reflector Assembly 
and No 102 Baoe Attachment— overall length liy-i ■ 
For machine looh such as bench srindets and die-makms 
equipment, small latfies, etc. , - 






Combination of No. 3470 Arm, No. P Reflector Assem- 
bly and No. 102 Base Attachment— overall length 48 . 
For table and bench where work area is large. 



No. 3267-H-102 



Combination of No. 3267 Arm, No. H Reflector Assem- 
bly and No. 1 02 Base Attachment— overall lensth 32'^ . 
For variety of machine tools and machinery. Used widely 
on lathes, boring mills, shapers, etc. Many applications 
in the engraving and printing industries. 




No. 3267-P-102 



Combination of No. 3267 Arm, No, P Reflector Assern- 
bly and No. 102 Base Attachrrent — overall length 34H' ■ 
For table and bench where work area is large. 



^0fi.4fec4<dn£<^i4lne4fie^ 




REFLECTOR ASSEMBLIES 



No. "C* 

OVERALL Length 10", Diametcrb.^". 

ACCOMMODATES: One 60-watt medium-base lamp. 

LIGHT PATTERN: Circular, 20" in diameter. 

MAXIMUM INTENSITY: 135 foot-candles 12" from working sur- 
Face. 

FINISH: Outside wrinkk black; inside baked heat-resislanl white 
enamel. 




Foot-candles at intersec- 
tions ol 4'' squares with 
60-watl lamp 12" from 
working surface. 




No. "H" 

OVERALL Length 10". Width 3J^"- 

ACCOMMODATES: One 75-waU medium-base lamp. 

LIGHT PATTERN: Irregular, approximately 20" x 16", 

MAXIMUM INTENSITY: 200 foot-candles 12" from working surface. 

FINISH: Outside wrinkle black; inside baked heat-resistant white, 

SPECIAL FEATURES: Light shield on socket end. Special swivel 
permits rotation of reflector 58° left or risht. 




FootTcandles ot mtcntc- 

lioms of 4^' squares with 

75'wott lamp 12" horn 

working surface* 
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No. "P" 

OVERALL Length 12". Diameter 6>^" 

ACCOMMODATES: On^ lOO-watt ..dium-base lamp 

LIGHT PATTERN: Circular, 28" in diameter. 

MAXIMUM INTENSITY: 321 foot-candles 12" f.o. working sur- 

FINISH: Outside wrinkle black; inside baked heat-rasistant white 

oHe/^'^'^^'^^^ ^^"'' ^^^"^-'^ ^°*^^'- °f -f'-t- 58= nght 




Foot-candles at intersec- 
tions of 4" squares with 
100-walt lamp 12" from 
working surface. 



All standard Reflector Assemblies are made with a 14" h;,ll r^n fk^ I? (i . a i r ', '"' """", . 



BASE ATTACHMENTS 



There are six standard Base Attachments 
available for use in installing Fostoria Flex- 
ible Local ites on machines, tables, benches, 
pipes, walls, floors and ceilings. All bases 
fit all standard Supporting Arms with the 
exception of No. 112, which is designed 
to be used directly on Reflector Assem- 
blies. All ball-equipped Base Attach- 
ments have 1" balls. All ball-socket- 
equipped Base Attachments are made to 
accommodate a M" ball. ' 



X 







102 




104 



105 



112 114 106 

N^. 1 02-Hei9ht T k^"- 1" b^l|_,olid slem-.eclangular pressed steel plate, punched 

tor mounljng bolts^ 

No.104-Height^4"; 1" ball-hallow 5tem-dfcul« cast plate, drilled for mounting 

No. 105— Height 3"; 1" ball— hollow" tublns threaded. 

No. 1 06— Height 6"; same as No. 102 except higher. " 

No. 112— Height 3",. ^4" ball-socket on rectangular pressed steel plate. 



166 



No. 114— Height 3"; 1" ball-J-piece clamp-exp^insion H" to 1 U" 

No. 16<!^Height 8),"; 1" ball-hollow tubir>g circular cast plate drilled Fo, 
bolt. 



rrvountin3 



SUPPORTING ARMS 



Made of ^" steel tubing with ball sockets welded in 
place, the Supporting Arm used on the Fostoria Localites 
is available in four different standard lengths and two 
standard types — Single Arm 2-joint and Double Arm 
3-joint. All Standard Arms fit all Reflector Assemblies, " 
since ball socket on reflector end Is made to accommo- 
date a M" ball. All wire holes are bushed with approved 
rubber bushings. Bofts and nuts are cadmium plated. 
Adjustment of arms to position is accomplished quickly 
and easily without loosening or tightening nuts and bolts. 



3470 




■ 3267 



34 



SPECIFICATIONS 



Single Arm ■ 
Design 

Overall 

No. Lengih 

32 11" 

34 15^' 



Double Arm 
Design 



No. 
3267 
3470 



Overall 

Lengffi 

21" 

32" 






HOW TO ORDER 



Standard Supporting Arms, Reflector Assemblies and 
Base Attachments carry individual stock numbers. Com- 
binations of these numbers provide stock numbers for 
complete standard units. For example — complete unit 
No. 3267-P-102 is a wired combination of No. 3267 
Supporting Arm, No. "P" Reflector Assembly and No. 



102 Base Attachment. In case a No. "H" Reflector 
Assembly Is desired, instead of No. "P" the stock 
number fo use is No. 3267-h^-102. If a Base Attachment 
different from No. 102 is needed, the number for the 
desired part is substituted for No. 102. 
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No. 6221-C 





©I© 



1. FLURACITE REFLECTOR 3. DIFFUSING LAMP SHIELD 

2. FLUORESCENT LAMPS 4. LIGHT MIXING SHIELD 

(Not Supplied) 



SMOOTH-COOL-DAYLIGHT 

TKe two lamps operate out-of-step, with one lamp at 
maximum brilliance when the other is at its minimum. 
The mixing panel of Tranquilux neutralizes the light 
from both lamps, giving smooth, even illumination. 



EFFICIENCY 

0^- 90^—65.8% 

90"- ISO ^— 5.2% 

0^ 180°— 71 % 



TUDtNPlL 



TRANSVERSE 



QUALITY FLUORESCENT LIGHTING 
SHIELDED LAMPS -WITH EFFICIENCY 

The lamps are well shielded from any normal transverse viewing 
angle. The planes of the reflector and shield are selected to minimize 
dust collection, thereby maintaining initial efficiency. 




Note: For best results on 25- 
cycls circuits, use lamps with 
coated ends. Where three-phase 
power is available, connect adja- 
cent units to alternate phases. 
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HOW TO MAKE CONTINUOUS RUNS 

Remove ornaments and bolts from end plates to be joined. Couple end plates together with chase nipple and 

locknut and replace bolts. 

FLURACITE REFLECTING SURFACE 

Fluracite on steel. This reflecting surface is a synthetic material, glossy white and mineral-hard, discovered 
by Curtis after extensive research— especially developed to maintain, and not distort, the colour value of the 
fluorescent lamp. Fluracite possesses unusually high reflectivity and is easily cleaned with soap and water. 



PLANNING WITH TRANQUILUX FOOTCANDLE CHARTS 



Footcandles for Tranquilux may be calculated from the 
charts ox by the ''Coefficient of Utilization'' method, using the 
table directly below. 



COEFFICIENTS OF UTILIZATION 


CHLING 75% 


50% 


30% 


WALLS S0% 30%|lO% 


30%!30%|lO% 30%|l0% 


ROOM 
INDEX 


COEFHCJENTS OF UTILIZATION 


] 


.29 


.25 


.22 


.29 


.25 


.22 


.24 


.22 


I 


.37 


.32 


.30 


.36 


.32 


.29 


.32 


.29 


H 


.40 


.36 


.34 


,39 


.36 


.34 


.35 


.33 


G 


.44 


.40 


,37 


.42 


.39 


.37 


.38 


.36 


F .47 


.43 


.40 


.45 


.42 


.39 


.41 


.39 


E .51 


.47 


.44 


.49 


.46 


.43 


.45 


.43 


D 


.55 


.51 


.48 


.53 


.50 


.47 


.49 


.47 


C 


.57 


.52 


.49 


.54 


.51 


.49 


,51 


.48 


B .60 


.56 


.53 


.57 


.54 


.52 


.53 


.52 


A .61 


.53 


.55 


.59 


.56 


.54 


,55 


-53 



The application of continuous fluorescent sources to general 
hghting problems is somewhat different from planning for 
luminaires on conventional outlet spacing. For this reason, the 
footcandle charts shown have been prepared. 

Constant footcandle values are obtained under a continuous 
section at points more than 12 feet in from either end. At the 
end of a long section, the values are one-half of those under 
the centre of a long section. 

The chart shows how the intensities under single and con- 
tinuous sections vary with mounting height. It is easy to deter- 
mine the intensities between continuous sections by the use 
of the data given. 

r 

The charts have been compiled from tests on units mounted 
on a fairly light ceiling and are based on lamps of 2100 lumens, 
which is the present rated lumen output for 40-watt white 
lamps. All values are for white lamps. For daylight lampS; 
decrease values by 15 per cent. A maintenance factor of^75 
per cenl is suggested. This means the footcandle values over 
a period of time will be 75 per cent of those given in the tables. 



APPROXIMATE FOOTCANDLE VALUES 

For large interiors with average ceiling heights, each watt 
(including ballasts), per square foot of Door area, will produce 
approximately 15 to 20 footcandles including a depreciation 
factor. For smaller rooms fox each watt per square foot an 
average of 12 to 15 footcandles will result. 



FOOT -CANDLE READINGS ON HORIZONTAL PLANE 



SINGLE TWO LAMP UNIT 

ALSO CONTINUOUS SECTION 



O 

< 

2-40 



I 

23 



MOUNTING 
HEIGHT 



CONT. 



2-40 



CONT- 



2-40 



CONT 



EEADINCS ON 

CENTRE LIKE 

PARALLEL TO LAMPS 



!1 



READINGS ON 

CENTRE LIKE 

EIGHT ANGLES TO LAMPS 



■1 



6' 



18 20 16 



S.5 3,5 



60 45 30 17 10 



8 



3.5 



11)1111 

10 9 6 5 3-5 2.5 2 



3.5 



( 40 36 24 21 14 e 6 

> I I I I I 3 I 

7 7 7 7 5 3 2 



1 



32 26 24 20 14 LO 

I I I I I i 



t 

9' 



t 

12' 



12' 10' 8' 6' 4' 2' 0' 2' 4' 6" 8' 10' 12' 



O 
< 

3-40 



COl^T, 



3-40 



CONT. 



3-40 



SINGLE THREE LAMP UNIT 

ALSO CONTINUOUS SECTION 



MOUNTING 
HEIGHT 



^ 



READINGS ON 

CENTRE LINE 

PARALLEL TO LAMPS 



READINGS ON 

CENTRE LINE 

RIGHT ANGLES TO LAMPS 



-1 



1 5 2.5 



15 26 30 24 13 10 



3.5 2.5 



r 



2.5 



90 70 40 30 15 10 5 

I I I I I I I 

7 10 13 15 13 9 7 6 3.5 3 



1 5 



10 







60 

I 

10 



50 

I 

10 



36 

I 

10 



28 



16 

I 

5 



io 

I 

3 



8 

I 

1.5 



CONT 



45 40 38 28 

J I \ L 



22 



15 7 

J_L 



t 



9' 



t 



12' 10' 8' 6' 4' 2' 0' 2' 4' 6' 8' 10' 12' 









SINGLE FOUR LAMP UNIT 

AUSO CONTINUOUS SECTION 

MOUNTING 
1 HEIGHT 


y 




O 

< 

4-40 


J- 







:i9 




READINGS 

CENTRE 1 

PARALLEL TO 

1 3 S _§ 


ON 
JNE 
LAMPS 

19 35 4 


READINGS ON 

CENTRE LINE 
RIGHT ANGLES TO LAMPS 

< 

32 17 14 7 4 3 1 




CONT. 
4-40 


1 

3 5 7^ 


120 94 54 42 21 M 6 

I 1 1 1 1 1 » 

13 17 20 18 12.5 9.5 8 S 4 


1 




CONT. 
4-40 


60 72 50 38 32 20 12 

1 1 r 1 i 1 1 

2 4 7 8 13 13 13 13 13 9 7 4 2 


1 

12' 




CONT. 














58 50 40 35 30 20 10 
t 1 1 1 1 1 1 
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NEW 
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FLUORESCENT 
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1. FLURACITE REFLECTOR 

2. FLUORESCENT LAMPS 

(Not supplied) 

3. DIFFUSING LAMP SHIELD 

4. LIGHT MIXING SHIELD 



Smooth and tranquil light with a minimum of 
flicker is assured with the new Tranquilux. The 
patented mixing panel, shape of reflector and other 
features make this new luminaire particularly good. 
Eye comfort lighting is radiated by this well- 
shielded unit which increases the area of the light 
source and conceals the lamps from any normal 
transverse viewing angle. 

Graceful in design and fine in appearance, it 
blends into and enhances modern interiors. 

Efficient and effective light control. The 

maximum output is directed toward horizontal sur- 



faces with adequate emission toward vertical planes 
to make the seeing task on slanted or vertical sur- 
faces easy. 

Ease of maintenance is assured by the placing 
of all reflecting and diffusing elements in planes 
which resist dust adhesion. All of these important 
surfaces are easy to clean and, being hard, they 
resist scratching or deterioration. 



to install, as all units can be mounted 
in continuous rows which lowers wiring costs. In 
many cases, individual four-lamp units on existing 
outlets will give adequate illumination without re- 
wiring. 





Number of 40-Watt 
Lainps 


DIMENSIONS 


CATALOGUE NUMBERS 




Height 


Width 


60-Cycle 


25-Cycle 


Two, . . 




7" 




9" 


6227-C 


, 6227-r 


Three . 




7" 




12K" 


6237-C 


Not available 


Four. , 




7" 




16" 


6247.C 


6247 -F 



Hangers not included. 
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HANGERS FOR SUSPENDING TRANQUILUX 



FINISH: Aluminum Lacquered 



For normal ceiling heights (IT 6" and lower) mount Tranquilux units' directly against ceiling. On Higher 
ceilings, they may be suspended ii desired. For good appearance and hghting results, the top of the housing 
should be from 10' to U' above the floor. 



36 



"Jc 




-n 



N* 6 26 



N^ 627 



TWO-STEM HANGERS 

Catalogue Nos. 626-627 

These hangers consist of a cast 
canopy bar and two steel tube 
stems. Stems are held at top and 
bottom by heavy cotter pins. Stan- 
dard suspension is 36" from ceil- 
ing to top of Tranquilux which can 
be shortened easily on the job by 
cutting off stems to new length and 
drilling J4" hole in each stem. 
UseNo.626hangerforNos.6227-C, 
6247-C and 6247-F when hanger 
is at centre of unit or on all units 
when hanger is over junction be- 
5 tween two units. Use No. 627 hang- 
er for Nos. 6227-F and 6237-C. 



^ 



^ 



t<t 



& 



& 



ONE-STEM HANGER 

Catalogue No. 624 

This hanger is composed 
of a single steel stem with 
a self-aligning canopy fit- 
ting. The lower end is 
threaded, and a locknut, 
two heavy washers and 
clamping nut are included. 
A knockout in the top of 
the Tranquilux is provided 
for fastening to stem. 



c 



SUGGESTED HANGER PLANS 




Four {Even Numtered) Sections 



524- 



One Section 



626 



t 



3 



Three (Odd Numbered) Sections 



G 



KNOCKOUTS AND SUPPORTS 

Knockouts are provided in the top of all Tranquilux 
units for use as wire entrance or for attachment to 
hangers. Quarter-inch holes C'B") are used for 
toggle or expansion bolts when units are mounted 
directly on the ceiling. ''A" indicates location of 
knockouts for hangers. 

No, 6227, Tiwo-Lamp Tranquilux 
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No. 6237. TKree-Lamp Tranquilux 
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No- 6221-C 



1. FLURACITE REFLECTOR 3, DIFFUSING LAMP SHIELD 

2. FLUORESCENT LAMPS 4, LIGHT MIXING SHIELD 

(Not Supplied) 



SMOOTH-COOL-DAYLIGHT 

The two lamps operate out-of-step, with one lamp at 
maximum brilliance when the other is at its minimum. 
The mixing panel of Tranquilux neutralizes the light 
from both lamps, giving smooth, even illumination. 



EFFICIENCY 

0^- 90'— 65.8% 

90-180-- 5.2% 

0=-180— 71 % 



QUALITY FLUORESCENT LIGHTING 
SHIELDED LAMPS-WITH EFFICIENCY 

The lamps are well shielded from any normal transverse viewing 
angle. The planes of the reflector and shield are selected to minimize 
dust collection, thereby maintaining initial efficiency. 



'^« ■ , r*. V 



hi m; 



-^4^ 




Note: For best results on 25- 
cycle circuits, use lamps with 
coated ends, Where three-phase 
power is available, connect adja- 
cent units to alternate phases. 
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HOW TO MAKE CONTINUOUS RUNS 

Remove ornaments and bolts from end plates to be joined. Couple end plates together with chase nipple and 
locknut and replace bolts. 

FLURACITE REFLECTING SURFACE 

Fluracite on steel. This reflecting surface is a synthetic material, glossy white and mineral-hard, discovered 
by Curtis after extensive research — especially developed to m,aintain, and not distort, the colour value of the 
fluorescent lamp. Fluracite possesses unusually high reflectivity and is easily cleaned with soap and water. 



PLANNING WITH TRANQUILUX FOOTCANDLE CHARTS 



Footcandles lor Tranquilux may be calculated from the 
charts or by the ^'Coefficienl of Utihzation" method, using the 
table directly below. 



COEFFICIENTS OF UTILIZATION | 


CEILING 75% 


50% 1 


30% 


WALLS 50%|30%|l0% 50% [30% |l0%|30%| 10% 


ROOM 
INDEX 


COEFTICIENTS OF UTILIZATION 


J 


.29 


.25 


.22 


.29 


.25 


.22 


.24 


.22 


r 


,37 


.32 


.30 


.36 


.32 


.29 


.32 


-29 


H 


.40 


-36 


,34 


-39 


.36 


.34 


.35 


.33 


G 


.44 


.40 


,37 


.42 


.39 


.37 


.38 


.36 


F 


47 


.4 3 


,40 


.45 


.42 


.39 


.41 


.39 
.43 


E 


.51 


.47 


.44 


.49 


-46 


.43 


.45 


D 


.55 


.51 


.48 


.53 


.50 


.47 


.49 


.47 


C 


.S7 


.52 


.49 


.54 


.51 


.49 


.51 


.48 


B 


.60 


.56 


.53 


-57 


,54 


.52 


.53 


.52 


A 


-61 


SB 


.55 


.59 


.56 


.54 


.55 


.53 



The application of continuous fluorescent sources to general 
lighting problems is somewhat different from planning lor 
luminaires on conventional outlet spacing. For this reason, the 
lootcandle charts shown have been prepared. 

Constant footcandle values are obtained under a continuous 
section at points more than 12 feet in from either end. At the 
end of a long section, the values are one-hali of those under 
the centre of a long section. 

The chart shows how the intensities under single and con- 
tinuous sections vary with mounting height. It is easy to deter- 
mine the intensities between continuous sections by the use 
of the data given. 

The charts have been compiled from tests on units mounted 
on d fairly light ceiling and are based on lamps of 2100 lumens, 
which is the present rated lumen output for 40-watt white 
lamps. All values are for white lamps. For daylight lamps, 
decrease values by 15 per cent. A maintenance factor ol 75 
per cent is suggested. This means the footcandle values over 
a period of time will be 75 per cent of those given in the tables. 



APPROXIMATE TOOTCANDLE VALUES 

For large interiors with average ceiling heights, each watt 
(including ballasts), per square foot of floor area, will produce 
approximately 15 to 20 footcandles including a depreciation 
factor. For smaller rooms for each watt per square foot an 
average of 12 to 15 footcandles will result. 



FOOT-CANDLE READINGS ON HORIZONTAL PLANE 



SINGLE TWO LAMP UNIT 

ALSO CONTINUOUS SECTION 



< 

2-40 



com. 



2-40 



CONT. 



2-40 



CONT 



£3 



MOUNTING 
HEIGHT 



READINGS ON 

CENTRE LINE 

PARALLEL TO LAMPS 



READINGS ON 

CENTRE LINE 

RIGHT ANGLES TO LAMPS 




11 18 20 16 



5.5 3.5 



2 3 3.5 5 7 



eo 

I 

10 



45 30 17 10 8 



I 



I I 1 I I 



3-5 2.5 



1 2 3.5 4 7 



40 

I 

7 



36 
I 



24 



21 

I 



U 

I 

3 



a 6 

I I 

2 1 



32 



26 

± 



24 



i 



20 

± 



U 

X 



10 



L-l 



12' lO' &■ 6' 4' 2' 0' 2' 4' & 8' 10' 12' 



SINGLE THREE LAMP UNIT 



< 

3-AO 



CONT 



3-^10 



CONT. 
5-40 



CONT 



ALSO CONTINUOUS SECTION 

) 



MOUNTING 
HEIGHT 



READINGS ON 

CENTIME LINE 

PARALLEL TO LAMPS 



-1 



READINGS ON 

CENTRE LINE 

RIGHT ANGLES TO LAMPS 



1 5 2.5 



15 26 30 2A 13 10 



3.5 2.5 



6' 



2.5 4 5 



90 70 40 30 

I I I I 

10 13 15 13 9 7 



15 10 5 

I i I 

6 35 3 



].S 3 



10 10 



60 

I 

10 



50 



I 



10 



36 

I 

10 



23 



I 

5 



10 9 

I I 

3 1.5 



^5 

X 



40 
J- 



36 28 22 15 



I I 1 I 



t 



t 

1 



12' 10' 8' 6' 4' 2' 0' 2' 4' 6' 8' 10' 12' 





2 




SINGLE FOUR LAMP UNIT 

AI..SO CONTINUOUS SECTION 

MOUNTING 
1 HEIGHT 


•1 


< 

i 

4-40 


READINGS ON 

CENTRE LINE 

PARALLEL TO LAMPS 

3 5 9 19 35 4 


3:9. 

READINGS ON 

CENTRE LrNE 

RIGHT ANGLES TO LAMPS 

32 17 M 7 4 3 


CONT. 
4-40 


3 


120 94 54 42 21 11 6 

1 1 1 1 1 1 1 

5 7 9 13 17 20 18 12.5 9.5 8 S 4 


1 

1 


CONT 
4-40 


2 


1 80 72 50 33 32 20 12 

1 II 1 1 t 1 

4 7 9 13 13 13 13 13 9 7 4 2 


1 

12" 


CONT. 






58 SO 40 35 30 20 10 
1 1 1 1 1 1 1 
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CURTIS 

NEW 

TRANQUILUX 

FLUORESCENT 

LUMINAIRE 










1, FLTJRACITE REFLECTOR 

2. FLUORESCENT LAMPS 

(Not supplied,) 

3, DIFFUSING LAMP SHIELD 

4. LIGHT MIXING SHIELD 



Smooth and tranquil light with a minimuni of 

flicker is assured with the new Tranquilux. The 
patented mixing panel, shape of reflector and other 
features make this new luminaire particularly good. 
Eye comfort lighting is radiated by this well- 
shielded unit which increases the area of the light 
source and conceals the lamps from any noxmai 
transverse viewing angle, 

Graceful in design and fine in appearance, it 

blends into and enhances modern interiors. 

Efficient and effective light control. The 

maximum output is directed toward horizontal sur- 



faces with adequate emission toward vertical planes 
to make the seeing task on slanted or vertical sur- 
faces easy. 

Ease of maintenance is assured by the placing 

of all reflecting and diffusing elements in planes 
which resist dust adhesion. All of these important 
surfaces are easy to clean and, being hard, they 
resist scratching or deterioration. 

Economical to install/ as all units can be mounted 
in continuous rows which lowers wiring costs- In 
many cases, individual four-lamp units on existing 
ouflets will give adequate illumination without re- 
wiring. 



Hangers not included. 





Number of 40-Watt 
Lamps 


DIMENSIONS 


CATALOGUE NUMBERS 




Height 


Width 


60-Cycle 


25-CycLe 


Two- . . 




7" 


9" 


6227-C 


6227-F 


Three. 




7" 


12H" 


6237-C 


Not availabla 


Four . . 




7" 


16" 


6247-C 


6247 -F 
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HANGERS FOR SUSPENDING TRANQUILUX 

FINISH: AluEninum Lacquered 

for normal ceiling heights (IT 6" and lower) mount Tranquilux units directly against ceiling. On higher 
ceilings, they may be suspended ii desired. For good appearance and hghting results, the top of the housing 
should be from 10' to 1 T above the floor. 
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TWO-STEM HANGERS 

Catalogue Nos. 626-627 

These hangers consist of a cast 
canopy bar and two steel tube 
stems. Stems are held at top and 
bottom by heavy cotter pins. Stan- 
dard suspension is 36" from ceil- 
ing to top of Tranquilux which can 
be shortened easily on the job by 
cutting off stems to new length and 
drilling 14" hole in each stem. 
UseNo.626hangerforNos.6227-C, 
6247-C and 6247-F when hanger 
is at centre of unit or on all units 
when hanger is over junction be- 
tween two units. Use No. 627 hang- 
er for Nos. 6227-F and 6237-C. 



V 




36" 



4 



ONE-STEM HANGER 

Catalogue No. 624 

This hanger is composed 
of a single steel stem with 
a self-aligning canopy fit- 
ting. The lower end is 
threaded, and a locknut, 
two heavy washers and 
clamping nut are included. 
A knockout in the top of 
the Tranquilux is provided 
for fastening to stem. 



SUGGESTED HANGER PLANS 




Four (Even Numbered) Sections 



f 



3 



One Section 



*Q2A 




1 


H= 


la 



TKiee (Odd rTumbered) Sections 



KNOCKOUTS AND SUPPORTS 

Knockouts are provided in the top of all Tranquilux 
units for use as wire entrance or for attachment to 
hangers. Quarter-inch holes ("B") are used for 
toggle or expansion bolts when units are mounted 
directly on the ceiling. ''A" indicates location of 
knockouts for hangers. 
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No. 6227. Two-Lamp Tianquilux 
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No. 6337- Three-Lamp Tranquilux 




No< 6247, Foui-Lamp Tranquilux 
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COMMERCIAL LIGHTING 
FLUORESCENT LUMINAIRES 
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Cat- No. 

90240-G 
90340-C 
90440-G 



No. 90340-G 

Lamps Length Width 

2x40 48H" 13" 

3 X 40 48H" 14" 

4x40 . 48H" 14" 



Depth 

7" 
7" 
7" 



An attractively priced line of Fluorescent Fixtures. The metal work is of adequate strength and rigidity. 
Reflecting surfaces are of high-grade baked white enamel. Ballasts, starters and sockets are of the best quality. 
Glass on the shielded fixture may be sand blasted flat panels or clear ribbed panels as desired. End plates 
and hangers are finished in silvertone. 
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Rod Kangei 



Two Canop7 Chain Hanger 



Fluorescent Luminaires 



,' 



Cat. Nq. 


LampiS 


Lengih 


Widtk 


Depth 


90240 


2x40 


49" 


9H" 


5" 


90340 


3x40 


49" 


1214" 


5M" 


90440 


4x40 


49" 


14" 


7" 



Cat. No* 


Lamps 


Length 


Width 


D«ptk 


41240 


2x40 


481^" 


8J/2" 


4" 


41340 


3 X 40 


48y2" 


Q'A" 


4H" 


41440 


4x40 


48^" 


12" 


5" 



Cdt. No. 


Lamps 


Length 


Width 


Depth 


717140 


1 x40 


48" 


4H" 


m" 


717Z40 


2x40 


48" 


7H" 


2^" 


717340 


3x40 


48" 


BVi" 


2^" 



All fixtures can be supplied with rod hangers, 
chain hangers, or for mounting on the ceiling 
without hangers. Speciiy mounting required 
wlien ordering. 
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Single Cajiop7 Chain Mang«i 



Purchasers of fluorescent fixtures are cautioned to acquaint themselves with the order of the War- 
time Prices and Trade Board. Fluorescent fixtures may be installed only in areas as specified in the order. 
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Due to the principles of design and the 
efiiciency ol the plastic employed, these units 
have a light output efficiGncy of 86'. ^ com- 
bined with a pleasing, soft, sunny light. The 
surface of the plastic bowl has no dark rings 
or spots to mar its uniform illumination and 
the surface brightness is such as to allow the 
fixture to blend harmoniously with the ceiling. 
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ELECTRICAL TESTl^iG LABOPATOnrES 
Wcw Yonit N. Y. 



tUOiTT >A 1L«300« 



CANDLEPOWER DISTniBUTION 
#B-1V-C BOHL* 

£«ad.tr*d to ClLtsa Bra>» 4. Copper &a. Inoorponlad 



PCATT »o 30T54 



Dit unit flubatEttd hj 

■ kUjkt ftDi] tfslcd la 

■ GDQF^UlCt with 

■blot't instruo- 

IIdhb. 



^i 
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lis Tolt»: LOOSO I f. 
LkBMiu; PS40 7'^ 
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LIOHT FLUX VALUES 
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No, 1543 



The Midas Plastic Luminoires are guaranteed against warping ai 

discoloration and absorption of moisture. 



C-atalogue 
Number 


Lamp 
Walts 


Dimensioiis 


Standard 
Pack.ag« 


Shippin 

Weight 
Standar 
Package 


Etched 

Aluminum 

Hanger 


Length 
Overall 


Bowl 

Diameler 


1544 

1548 

1547 

11549 


200-250 

200-250 

60-100 

300-500 


28" 
113/8" 

33H" 


16" 
16" 

lO''./' 
19" 


1 
1 

1 
1 


5Hlb 

sy2 " 

8 " 



iThe above unit caa be supplied with bowl supporting rods which are formed to supp 
d lamp shield. 

Shown at left is a Ught distribution curve illustrating the high efficien 
typical of the ^^Midas" line. 
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Due to the principles of design and the 
efficiency of the plastic employed, these units 
have a light output efficiency of 86''7 com- 
bined with a pleasing, soft, sunny light. The 
surface of the plastic bowl has no dark rings 
or spots to mar its uniform illumination and 
the surface brightness is such as to allow the 
fixture to blend harmoniously with the ceiling. 
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No. 1S49 



No. 1S43 



The Midas Plastic Luminaizes are guaranteed against warping o 

discoloration and absorption of moisture- 



Catalogue 
Number 


Lamp 
Watts 


DimenfiionG 


Standard 
Package 


Shippii 


Etched 

Aluminum 

Hanger 


Lengtt 
Overall 


Bowl 
Diameter 


Weigt 

StaD<ia 
Pdckag 


M543 

T1549 


750-1000 
300-500 


464" 
33 4" 


23" 

19" 


1 
1 


lO'/il 
8 t 



*Lamp shields supplied with these units. 

iThe above unit can be supplied with bowl supporting rods which are formed to sup 
a lainp shield. 

Shown at left is o Ucrht distribution curve tllusiratin^ the higK ^fficiei 
typical of the ^^Midas" line. 
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AINSWORTH MAGNA UNITS 




This unit has been designed to overcome difficulties that 
were formerly inherent in Incandescent Indirect Lighting. 
Uniform brightness over the entire depth of the bowl has been 
achieved by having the glass thickness gradually increased 
from the outer edge to the apex. 

The brightness of the whole unit is such that it approximates 
the brightness of the ceiling, thus eliminating contrasts and 
causing complete blending between the unit and its background. 

Hangers are of neat and rugged design and have a satin 
silvertone finish. 



• 



Cat. No, 1645 



CATALOGUE INFORMATION 







Diameter of 




Shipping 


Cat. No. 


Lamp Wattags 


Basin 


Overall Length 


Weight Lbs. 


1641 


60-100 


14H" 


24" 


11 


1642 


150-200 


16^" 


29" 


13 


1643 


300-500 


lays" 


36" 


16 


1644 


750-1500 


22^" 


50" 


26^ 


1645 


150-200 


16U" 


14^" 


14 



ENGINEERING DATA 

The chart below is from a certified report of Electrical Testing Laboratories 
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LIGHT FLUX VALUES 



ZONE 



0°-60 



0°-90 



90' -180' 



D°-180' 



LUMENS 



LAMP 



1350 



2801 



2688 



5488 



LUMINAlffE 



68 



PER CENT 

TOTAL 

LUMENS 

BARE 

LAMP 



1 



101 



442G 



4527 



2 



80.5 



02.5 



PER CENT 

LIGHT 

OUTPUT 



82.5 



Brightness readings on the 

basin are certified not to 

exceed .13 candlepower per 

square inch. 



Husk placed 
J4" above top 
of glass basin 



; jS ifi M9 - 



Solid line shows 

distribution of 

light re-directed 

from 300W 

Magna Basin 



Dotted line 

shows curve of 

300W Bare Lamp 
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AINSWORTH MAGNA UNITS 

This unit has been designed to overcome difiiculties that were formerly inherent in Incandescent 
Indirect Lighting. Uniform brightness over the entire depth of the bowl has been achieved by 
having the glass thickness gradually increased from the outer edge to the apex. 

The brightness of the whole unit is such that it approximates the brightness of the ceiling, 
thus eliminating contrasts and causing complete blending between the unit and its background- 

Hangers are of neat and rugged design and have a satin silvertone finish. 



I 



CATALOGUE INFORMATION 



Cat. No. 


Lamp Wattage 


Diameter of 

Basin 


Overall Length 


Skipping 
Weight Lbs. 


1643 
1644 


300-500 
750-1500 


183^" 
22? s" 


36" 
50" 


16 
26^" 



ENGINEERING DATA 

The chart below is from a certified report of Electrical Testing Laboratories 



LIGHT FLUX VALUES 



ZOtiZ 



0^-60 



0''-90" 2801 



LU MEN S 



LAMP LUMINAIRE 



90" -180° 2688 4426 



rAW 54&9 4527 



101 



PER CENT 

TOTAL 

LUMENS 

BARE 
LAMP 



1 



2 



PER CENT 

LJGHT 
OUTPUT 



Brightness readings on the 

basin are certified not to 
exceed .13 candlepower per 
square inch. 



Husk placed 
V%'' above top 
of glass basin 



Solid line shows 

distribution of 

light re-directed 

from 300W 

Magna Basin 



■^■-v.r-:TT7-rs_ 



Dotted line 

shows curve of 

300W Bare Lamp 
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AINSWORTH MAGNA UNITS 

This unit has been designed to overcome difficulties that were formerly inherent in Incandescent 
Indirect Lighting. Uniform brightness over the entire depth of the bowl has been achieved by 
having the glass thickness gradually increased from the outer edge to the apex. 

The brightness of the whole unit is such that it approximates the brightness of the ceiling, 
thus eliminating contrasts and causing complete blending between the unit and its background. 

Hangers are of neat and rugged design and have a satin silvertone finish. 

CATALOGUE INFORMATION 



Cat. No. 


Lamp Wattage 


Diameter of 
Basin 


Overall Lengtli 


Shipping 
Weight Lbg. 


1643 
1644 


300-500 . 
750-1 SCO 


18H" 

22H" 


36" 

50" 


16 
26M" 



ENGINEERING DATA 

The chart helow is from a certified report of Electrical Testing LaboratorieB, 



LIGHT FLUX VALUES 



ZONE 



D'-60 



r-% 



90° -180' 



O'^-lfiO 



LUMENS 



LAM P 



135G 



2801 



268B 



5489 



LUMINAIRC 



101 



4426 



4527 



PER CEWT 

TOTAL 

LUMENS 

BARE 

LAMP 



1 



PER CENT 

LIGHT 
OUTPUT 



Brightness readings on the 
basin are certified not to 
exceed .13 candlepower per 
square inch. » 



Husk placed 
14" above top 
of glass basin 



Solid line shows 

distribution of 

light re-directed 

from 300W 

Magna Basin 



Dotted line 

shows curve of 

300W Bare Lamp 
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No. 420— MASTER 




JHI tolKIP 

RQCEpn^c:L£ 

■K)LDtR 

X-RAY "MASTER" 
N9 4Z0 



100 or 150 Watt Lamp for average size 
snow windows. 

Dimensions: Diameter B%". Height in- 
cluding holder 1%'\ 

Holder: Adjustable type, included, fits 
sockets with shadeholder groove. 

Standard pacJ<age of ten reflectors and 
holders weighs 20 pounds. 

Finishing Flange: No. 10517. 

Plaster Ground: No. 14027. 

Louvre: Horseshoe type No. 12420. 

Colour Equipment: Nol available* 



Show Window Attraction 

Zone Ligliting 

"Attraction Zone" X-Ray Reflectors furnish 35% 
to 50% more higfi level attention-getting LIGHT 

at the important sales area 



No. 530— MONARCH 




HOU5EJ? 
X-RAY "MOMARCH" 
N9 530 

CURTISTDIP 



Finishing FLA^JGE 



150, 200 or 300 watt Med. Base Lamp 

for average size show windows. 

Dimensions: Diameter 9^'\ Height in- 
cluding holder 9' ie"- 

Holder; Adjustable type, included, fits 
sockets with shadcholder groove. 

Standard package of ten reflectors and 
holders weighs 28 pounds. 

Finishing Flange: No. 14026i 
Plaster Ground: No. 14028. 
Louvre: Horseshoe type No. 12531. 
Colour Equipment; Not available. 



No. 1010— BLIMP 




X-RRV BUMP" 




i3"0ifir-n 



300 or 500 Wall Lamp For large shallow 
windows or high intensity "Super- 
lighting/' 

Dimensions: Diameter 1 3". Height includ- 
mg holder and socket 1 2^m^'. 

Holder: Special holder and }/^^' mogul 
socket included. 

Standard package of four reflectors, 
holders and sockets weighs 26 pounds, 

Finishin3 Flange: No. 14110. 

Plaster Ground: No. 14111. 

Louvre: Horseshoe type No. 1 21 10. 

Colour Equipment: No, 1 0870, includes 
frame and four gelatins. 
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X-RAY SEMI-CONCENTRATING 
WINDOW REFLECTORS 

for use in snow windows where the mounting 
height of the reflectors is greater than the depth 
of the window. These reflectors provide the 
needed adequate 3eneral illumination yet have 
a strong punch of light downward to properly 
highlight displayed merchandise. 




c 



No. 410— JILL 



No. 510— QUEEN 




-Ojf=TlSTRiP 
-HOLDER 



X'RRY "JILU 



100 or 150 Walt Lamp For average size shallow windows. 

Dimensions: Width 9-h"- Depth front to back 9H". Heisht in- 
cluding holder BH". 

Holder: Adjustable type^ included, fits sockets with shadcholder 
groove. Standard package of ten reflectors and holders weighs 
25 pounds. 

Finishing Flange; No. 1 1410. 

Plaster Ground: No. 1 4006. 

Louvre: No, 12410-N, vanes at right angle to glass. No. l24tQ-P, 
vanes parallel to glass. 

Colour Equipment: No. 441 , includes frame and four gelatins. 




RECtPT^OiX 

X-RftY -QUEE^4■ 
N9SiO 



CtlUNG FlL,ftMGC 



ISO, 200 or 300 Watt Medium Base Lamp for aver^se size 

shallow windows. 

Dimensions: Width 10^2"- Depth front to back ^0^'\ Hcisht 
including holder 1034"- 

Standard package of ten reflectors and fiolders weighs 38 pounds. 
Finishing Flangc: No, 11510. 
Plaster Ground: No. 14007. 

Louvre: No. 1 251 0-N, vanes at right angle to glass^ No. 1 251 O-P, 

vanes parallel to glass- 

Colour Equipment: No. 55, includes frame and four gelatins. 
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SHOW WINDOW AND INTERIOR FLOODLIGHTS 

FOR HIGHLIGHTING AND SPOTLIGHTING, nv/*/, or w/>/iout Co/our f//ects 

Three 3cneral types of light control arc provided with X-Ray Interior Floodlights. 

"Center SPOT Beam" 

A combined flood and spotlisht, tfic Center SPOT Beam concentrating type of reflector is a dual purpose unit and has 
a wide ranse of uses because of its concentration and wide general illumination. Small store windows can be furnished 
with genera! lighting with one or two of these floodlights and have the principal portions of the display "highlighted" 
at the same time. 

"SPOT Beam" 

Where a spotlight effect is wanted, use the No. 33 and No. 88 type floodlights with control rings to eliminate the spill 
'ight. They arc more efficient than lens type units and will provide a powerful, high intensity spot. 



11 



WIDE-SPREAD Beam" 



Floodlights of the No. 338 and No. 888 types are true Floodlights having a beam spread of 100 degrees. The main 
beam spread is approximately 40 degrees. 



^ 
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X-ZPAY -/^UP" 




INTERIOR FLOODLIGHTS 

Center Spot Beam 




fLOOO-RAY 




FLOODLIGHT 




No. 44— For 100-150LWatl, I.F. Lamp 

Dimensions: Diameter %'^'%\ Depth from 
back of socket to front of reflector 1" 
with 100 watt lamp, 734" with 150 watt 
lamp using holder extension. 

Holder: No. 10300 and Holder Extension 
No. 10012— included. 

Socket: Ho. 8052-S— included. 

Adjustable Base: No. 1 041 6— Included, 

Standard package of ONE unit weighs 5 
pounds. 

For 200 Watt Lamp 

No. 33-A^With Colour Equipment 
No. 33-B — WithoutColour Equipment 

Dimensions: Diameter 10^". Depth from 
back of socket to front of reflector 10 5^" 

Holder: No. 10800— included. 

Socket: No. 8052-S~included. 

Adjustable Base: No. 10416— included. 

Colour Equipment: No. 1 0556— included 
with No- 33-A. 

Control Ring: No. 13351. 

Standard package of ONE unit weighs 7 
pounds. 



For 300-500 Watt Lamp 
No. 88 — With Colour Equipment, 
No. 86-B — Without Colour Equipmenf^ 

Dimensions: Diameter 13^". Depth from back 

socket to front of reflector 11. ^s". 
Holder: No- 1 041 4— included. 
Socket; No. 8099-S— included. 
Adjustable Base: No. 10416— included. 
Colour Equipment: No. 10470— included with 

No. 88. 
Control Ring: No. 18860, 
Standard package of ONE unit weighs 1 2 pounds. 




// 



Center SPOT Beam" 








INTERIOR FLOODLIGHTS -Wide Spread Beam 

These X-RAY INTERIOR FLOODLIGHTS provide a wider b«am spread than 
those shown above. Thus, they cover a wider area at the same mounting height. 



For 200 Watt Lamp 

No. 338— With Colour Equip- 
ment 

No. 338-B— Without Colour 
Equipment 

Dimensions: Diameter 10'2"- 

Depth from back of socket to 

front of reflector 9%". 
Holder: No. 10367— included. 
Socket: No. 8052-S- included 
Adjustable Base: No. 10416— 

included. 
Colour Equipment: No. 10370— 

included with No. 338, 




,X-RRV FLOODLIGHT 
M933e 



Standard package of ONE unit 
weighs 7 pounds. 



For 300-500 Watt Lamp 
No. 888 — With Colour Equipment, 
No. 888-B — Without Colour Equipment, 

Dimensions: Diameter 1 3, '4". Depth from back of 

socket to front of reflector 1 1 ' s"- 
hHolder: No. 1 041 4— included. 
Socket: No. 8099-S— included. 
Adjustable Base: No. 10416 — included. 
Colour Equipment; No. 10470- included with No. 

888. 
Standard package of ONE unit weighs 12 pounds. 




X-RftY FLOODLIGHT 

M9aas 




p^ 
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LOUVRES 



// 



For Concealing Light Source from View 








Standard Package 




at. 


For Use With 


of ONE Unit 


Code 


No. 




Weigh* 


Woid 


12400-N 


No. 400 Rcf ectof 


1 lb. 


Adam 


1241C-N 


No. 410 Reflector 


1 lb. 


AdeU 


12410-P 


No. 410 ReFectot 


1 lb. 


Clcira 


12510-N 


Ko. 510 Ref cctor 


1 lb. 


A ice 


12510-P 


No. 510 Ref ector 


1 lb. 


Cyri 




Horseshoe type with 


semi-circular Fins 




12110 


No. 1010 Re/lectof 


2 lbs. 


Emma 


12531 


No. 530 ReF ector 


1 b. 


Marge 





of .sf^'mc cu^ 



Typ£ r{ 

F'fl'S NORMAL ye WfNOOW 
rat ctmr-rtx i^/A,oor/a 



I 



\ 



TYPC f 



Corn 
cent 
tors. 



cr or islarid type windows often require a means of shielding tfie lamps and light From reflectors along the adja- 
side. X-Ray "Louvres'* are a standardized accessofy that can be installed at any time in dimpled X-Ray reflec- 
Hingcd sections of continuous louvres available on special order. 
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"COLOR-RAY" 

Colour Equipment For Colour Lightins 



*Xolor-Ray" is an accessory for producing colour light- 
ing eff"ects with standard X-Ray Window Reflectors. It 
is a simple metal frame holding coloured gelatin, that 
clips securely onto the reflector. It is very easy to install 
or to change colours in "Color-Ray/' 



Cat. 

No. 


For Die With 


Weight 
•Std. Pltg, 


Cod« 
Word 


440 
441 


400"Jacl<" 

410 "Ji " 


7 lbs. 
7 lbs. 
7 lbs. 
7 lbs. 
7 lbs. 


Lily 

Pansy 
Aster 


55 


500 and 510 


99 


900 and 910 


Tulip 

C over 


10870 


1010 "B imp" 



'Standard Package 1 0. 



COLOUR GELATIN SHEETS 




Size m^"x 11U" 
For Nos. 440 and 441 ^ also 
Nos. 33-A, 303-A, 338. 



SiiclS 'xlS' 

For Nos. 55, 99 and 10870, 
also Nos. 88, 808 and 888. 



"C 



oior-Ray" consists of metal frame with four sheets of 
coloured gelatin (red, blue, green and amber) 



Cflt. 
No. 


Colojr 


Cod« 
Word 


Cal. 
No. 


Co our 


Code 
Word 


10372 
10373 
10374 
10375 


Red 

Amber 
Gteen 
B ue 


Rose 

Jonquil 

Smilax 

Gentian 


10472 
10473 
10474 
10475 


Red 
Amber 
Green 
Blue 


Magenta 

Daffodil 

Myrtle 

Ageratum 



Standard Package: 10 sheets weigh approximately one pound. 
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HOW TO RECESS X-RAY WINDOW REFLECTORS 

Recessing reflectors and wiring 
above the ceiling of the show 
window makes the installation 
neater and more finished in 
appearance. Most show win- 
dow lighting jobs today are of 
this type, especially where the 
show Window IS enclosed. 

In these instances X-Ray Finish- 
ing Flanges are used to support 
the reflectors Flush with the 
bottom of a ceiling of either 
plywood or plaster. 

X-Ray flanges are light in weight and finish off the openings cut through the ceiling. They support the reflector in its 
proper position and reinforce the ceiling that would otherwise be weakened after openings are cut. 

X-Ray Plaster Rings serve as a ground to which to plaster and as a base for securely mounting the finishing flanges. 
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OR attention getting, sparkling display lighting, 
there is nothing better than incandescent lamps in 
modem, high intensity Holophane Counterlites. 

Dramatize the most vital sales area — the counter — adequately 
illuminate ihe shelves and traffic aisles. 

"The Countexlite" is effective and efficient. In many stores, 
Counterlites alone are sufficient to provide illumination for the 
entire store interior. 

The prismatic glass light controlling surfaces are impervious 
to permanent depreciation. Maintenance is easy, the glassware 
can be completely cleaned with little trouble. Recessed and 
surface mounting models. 

ILLUMINATION TABLE 
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COUNTERLITE 

FOR SURFACE MOUNTING 



Spacing i^ong counter in feet 


6 18 10 12 


Mo anting 

above 

counter 

in f$«t 


6 

3 

10 

12 

14 


Average foot candles on counter with 300 watt lamps 


148 

107 

61 

64 

51 


no 

80 
61 
43 
38 


64 
49 
38 
31 


41 
32 
26 



CATALOGUE DATA 



Cat. 
No. 


SiM 
Lamp 


Roughing Bci 


Face Plate 


Plaster Opening 


Wdigbt 
Lbs- 


Length Width Depth 


Length Width 


Length Width 


P-814 
E-B14 


300- 
300* 


13 Ji" 133^4" 7" 
14H" 14M" 183/3" 


15H" isjr 


14;i" UM" 


26 
24 




I 



f 



•300 watt inedium base lamp — 6" Light Centre. 
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R-1894 IN-BILT FLUSH 
TYPE CONTROLENS UNIT 





New design eliminates metal housing to substan- 
tially reduce purcliase and installation costs. Con- 
trolens combined with prismatic reflector gives 
effective "down light" without glare. 

More useful footcandles are developed because light 
is transmitted and directed without the interference 



of fins, louvres, control rings or other mechanical 
devices resorted to in less efficient equipment. 

This unit is best suited for general lighting of 
stores, studios, banks, etc. As it has an intensive 
distribution, it should be installed on spacings not 
exceeding 1 }4 times the mounting height. 





DIMENSIONS 


Wattage 


Cata ogue 
Number 


Dia. Face 
Plate 


Dia. Plas er 
Opening 


Recessing 
Depth 


200-300* 

*6" light centre med. 
base lamp. 


R.ld94 


153^" 


15" 


12H" 



IN-BILT REFLECTOR-REFRACTORS 

For very low ceilings, or higher ceilings vrith widely spaced outlets, these reflector-refractor units are 
of the greatest value. They have the power to distribute the illumination widely enough to overcome the 
handicaps in either condition. 



Catalogue 
No. 


Distribution 


Lamp Si^e 


Standard 

Quantity 


Shipping 
Weight 


R-2110 


Extensive 


100 


6 


36 


R-2120 


Extensive 


150 


6 


48 


R-2130 


Extensive 


200 


6 


72 


R-2133 


Intensive 


200 


6 


72 


R-2140 


Extensive 


300 


6 


102 


R-2143 


Intensive 


300 


6 


102 




NORTHERN ELECTRIC • A NATIONAL ELECTRIC SERVICE Page 3 



Hette/i lix^- lieiie/i Saiu 



Scientific planning plus precision design of lighting equip- 
ment is the surest and thriftiest way of producing effective 
store lighting. Holophane Research Engineers understand 

store lighting. They have studied retail sales activities and 

have designed lighting equipment specifically for the purpose . 
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Catalogue 

Number 


Standard 
Quantity 


Quantity 

Skipping 
Weight 


Diameter 

Ceiling 

Ring 


Diameter 

Plaster 

Opening 


Rec. 
Depth 


R-5544 


6 


148 


18M" 


17M" 


7K" 



WATTAGE: 200 Watt Mazda 

300 Watt 6" Light Centre Medium Base 



Catalogue 
Number 


Standard 
Quantity 


Quantity 

Shipping 
Weight 


Dimensions 


Mazda 


Diameter 


Depth 


Lamp 


C-S540 

S-5540 


3 

3 


66 
67 


15H" 


13" 
32" 


200-300* 
200-300* 



'300 watt, medium base, 6" Light centre lamp. 



H-5544 SEMI-RECESSED 
COFRECTALITE 




No. C-5S40 

SURFACE 
MOUNTED 
CORRECTALITES 




No. S-5540 




CORRECTALITES are correct 
and superior in 



Beauty 



Recessed Correctalite combines 
beauty and efficiency. It har- 
monizes with all types of in- 
teriors and with precise re- 
direction brings greater concen- 
tration of illumination on display 
and sales areas. Space 1 j^ times 
mounting height. 






'^' 



Page 4 NORTHERN ELECTRIC — A NATIONAL ELECTRICAL SERVICE 



S/tOii4 WUul04AA jUlt^ktuUf, 



i; 



i'- 




The store owner and the display 
manager have always aimed to 
achieve the novel, even the 
ultra modern, in an attractive 
way— often in their store fronts 
— but always in their displays. 
Frequently the lighting is as 
'much an obstacle as an aid to 
the end in view. If deep shadows 
do not distort, feather shadows 
confuse, or, a too complete dif- 
fusion robs the setting of all its 
drama - 

In recognition of the ever-vary- 
ing needs in the many and great- 
ly differing types of windows, 
we offer reflectors to cover the 

field. 




No. 938 




Nos. 940 and 916 




Where built-in lighting is 
needed for complete conceal- 
ment of source, there is the 
special reflector and lens unit 
No- 938. Especially designed 
for quality lighting in every 
wray- 



For built-in lighting with a 
concentrated distribution ap- 
propriate to high windows, the 
Nos. 940 and 916, 



For high narrow windows, 
or concentrated accent light- 
ing, the No, 963 is an in- 
expensive shadeholder re- 
flector. 




No. 936 




Nos. 98X and 983 



For all-round fully 
adaptable window light- 
ing utility w^ith maximum 
economy and service the 
No, 936. 



For deepet low windoiffs 
the No. 981-No. 983 re- 
flectors, Shadeholder type 
will be found efficient and 
economical. 



/ 



ALL OF THESE MOST EFFICIENT 
REFLECTORS ARE IMMEDIATELY AVAILABLE 
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OR attention getting, sparkling display lighting, 
there is nothing better than incandescent lamps in 
modem, high intensity Holophane Counterlites. 

Dramatize the most vital sales area — the counter — adequately 

illuminate the shelves and traffic aisles. 

"The Counterlite" is effective and efficient. In many stores, 
Counterlites alone are sufficient to provide illumination for the 
entire store interior. 

The prismatic glass light contioUing surfaces are impervious 
to permanent depreciation. Maintenance is easy, the glassware 
can be completely cleaned with little trouble. Recessed and 
surface mounting models. 

ILLUMINATION TABLE 



Spaciag aloag countex io ieat 


6 8 10 12 


Mou-iitiiig 

above 

coiintei 

in feet 


6 

8 

10 

12 

14 


Average loot candles on counter with 300 watt lajnpa 


148 

107 

81 

64 

51 


110 
80 
61 
48 
38 


64 
49 
38 
31 


41 
32 
26 



CATALOGUE DATA 



Cat. 

No. 


Size 
Lamp 


Rougtung Box 


Face Plate 


Plaster Opening 


Weight 
Lbs. 


Length Width Depth 


Unglh Width 


Length Width 


r-814 

E-814 


300* 

300* 


15H" 13J-r 7" 
14^" 14M" IB^/s" 


i5?r 15^8" 


14>^" I4yi" 


26 
24 



I J 



I 




COUNTERLITE 

FOE SURFACE MOUNTING 




*30Q watt mfidiuED base lamp — 6" Light Ceatra. 
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R-18S4 IN-BILT FLUSH 
TYPE CONTROLEKS UNIT 
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New design eliminates metal housing to substan- 
tially reduce purchase and installation costs. Con- 
trolens combined with prismatic reflector gives 
effective ''down light" without glare. 

More useful fooicandles are developed because light 
is transmitted and directed without the interference 



of fins, louvres, control rings or other mechanical 
devices resorted to in less efficient equipment. 

Tlus unit is best suited for general lighting of 
stores, studios, banks, etc. As it has an intensive 

distribution, it should be installed on spacings not 
exceeding 13^ times the m.ounting height. 





DIMENSIONS 


Wattage 


Catalogue 
Number 


Dia. Face 
Plate 


Dia. Plaster 

Opening 


Recessing 
Depth 


200-300* 

*6" light centre med. 
base lamp. 


R-1894 


15H" 


15" 


12H" 



IN-BILT REFLECTOR-REFRACTORS 

For very low ceilings, or higher ceilings with widely spaced outlets, these reflector-refractor units are 
of the greatest value. They have the power to distribute the illumination widely enough to overcome the 
handicaps in either condition. 



Catalogue 
No. 


Distribution 


Lamp Si 76 


Standard 
Quantity 


Shipping 
Weight 


R-2110 


Fxtftrisivi^ 


100 


6 


36 


R-2120 


Extensive 


150 


6 


48 


R-2130 


Extensive 


200 


6 


72 


R-2133 


Intensive 


200 


6 


72 


R-2140 


Expensive 


300 


6 


102 


R-2143 


Intensive 


300 


6 


102 
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Scientilic planning plus precision design ol lighting equip- 
ment is the surest and thriftiest way of producing eifective 
store lighting. Holophane Research Engineers understand 

store lighting. They have studied retail sales activities and 

have designed lighting equipment specifically for the purpose. 



Catalogue 

Number 


Standard 

Quantity 


Quantity 

Shipping 

Weight 


Diameter 

Ceiling 

Ring 


Diameter 

Plaster 

Opening 


Rec. 
Depth 


R-5544 


6 


148 


18K" 


173^'^ 


7^2" 



WATTAGE: 200 Watt Mazda 

300 Watt 6" LigKt Centre Medium Base 



Catalogue 
Number 


Stfindard 
Quantity 


Quantity 
Shipping 

Weight 


Dim ensions 


Mazda 


Diameter 


Depth 


Lamp 


C-5540 
S-5540 


3 

3 


66 
67 


15^" 


13" 
32" 


200-300* 
200-300* 



*300 watt, medium base, 6" light centre lamp, 




R-5544 SEMI-RECESSED 
CORRECTALITE 




s^ 



No. C-5540 

SURFACE 
MOUNTED 
CORRECTALITES 




No. S-5540 




CORRECTALITES are correct 
and superior in 






Recessed Correctalite combines 
beauty and efficiency. It har- 
monizes with all types of in- 
teriors and with precise re- 
direction brings greater concen- 
tration of illumination on display 
and sales areas. Space 1 \i, times 
mounting height. 
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SAoidA lOltuliuu Jli(^lUin^ 




The store owner and the display 
manager have always aimed to 

acliieve the novels even the 
ultra modern^ in an attractive 
way—often in their store fronts 
—but always in their displays. 
Frequently the lighting is as 
much an obstacle as an aid to 
the end in view. If deep shadows 
do not distort, feather shadows 
confuse, or, a too complete dif- 
fusion robs the setting of all its 
drama. 

In recognition of the ever-vary- 
ing needs in the many and great- 
ly differing types of vnndows, 
we offer reflectors to cover the 
held. 




No. 938 




Nos. 940 and 916 




^"^^S^fe^- 



No. 963 



Where built-in lighting is 
needed for complete conceal- 
ment of source, there is the 
special reflectoi and lens unit 
No, 938. Especially designed 
for quality lighting in every 
■way. 



For built-in lighting with a 
concentrated distribution ap- 
propriate to high windows, the 
Nos. 940 and 916. 



For high narrow -windows, 
or concentrated accent light- 
ing, the No. 963 is an in- 
expensive shadeholder re- 
flector. 




No. 936 




iii^^ 




No5. 981 and 983 



For all-round fully 
adaptable vrindcw light- 
ing utility with maximum 
economy and service the 
No. 936, 



For deeper low windows 
the No. 981-No. 983 re- 
flectors. Shadeholder type 
will be found efficient and 
economical. 



ALL OF THESE MOST EFFICIENT HOLOPHANE 
REFLECTORS ARE IMMEDIATELY AVAILABLE 
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HED BY NORTHERN ELECTRIC COMPANY LIMITED 



FLOODUGHT8 and DISPLAY SPOTS 




INDOOR 

DISPLAY 

SPOTS 




Cat. No. 420 
For 100- watt or 150-watt Lomp 



Cat. No. 421 

For 200-watt Lamp 



Display-Spots are indoor spotlights, primarily de- 
signed for show window Kghting, but have many 
other applications, such as the lighting ol display 
pieces in stores and similar objects. 

They have a metal reflector, equipped with por- 
celain receptacle, and provided with a combination 
adjustable base and bracket, designed to permit the 
unit to stand on or fasten to flat surfaces. They can 
be placed on the floor or mounted on the ceiling 



or side wall and adjusted for directing the light from 
any desired angle. 

Finished outside in satin brown, and the inside 
of the reflector is oxidized aluminum. 

Three gelatine colour discs (green, red and 
amber), together with six feet of heater cord and 
an attachment plug, are provided with each Display- 
Spot. 



Catalogue 
Numbei 



420 
421 



Descriptioa 



For 100-watt or 150-wart Lamp 
For 200-watt Lamp 



Stan da id 
Package 



6 
6 



Wgl. Lbs. 
Std. Pkge 



30 

32 



Individually packed. Lamps not included. 

Colour discs for replacetnenl can Be supplied in sets ol three: one each ol Cotologue No. 
420-6 Red, 420-7 Amber, 420-8 Green. 
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OUTDOOR FLOODLIGHTS 




Cat. No. 5815 
Fos 150-200-watt Lamp 

This Floodlight fills a definite need for a reason- 
ably priced, sturdy, weatherproof floodlight of suffi- 
cient beam strength and beam flexibility to meet 
the majority of the smaller type of ornamental and 
utilitarian floodlighting jobs. 

Wide Range in Beam Spreads — Tbe unit is very effective 
for both medium and short-range floodHghting, as the width of 
the beam can be adjusted from 25 degrees minimum to 60 
degrees maximum spread. The spread o£ the beam is controlled 
by a simple, ragged focusing arrangement — operated by a 
thumbscrew on the outside ol the neck, 

Dustf Weather Sealed Interior — The interior of the unit 
is sealed by a heat-resisting stippled glass cover and special 
gasket — held in place by a metal cover band. 

Specially Designed Reflector^ — The body oi the Hoodiight 
is formed into an efficient reflectGr which intercepts and utilizes 
the greatest possible amount of light from the lamp. The inner 
surfaces are satin finished to produce a permanent, non-tarnish- 
ing, efficient reflecting surface. 




Cat. No. 5810 
For 75-100-watt Lamp 

This Junior Floodlight meets the demand for a 
low-priced, weather-resisting floodlight for decor- 
ative and general purpose lighting- 
Design — The design of the reflector provides a wide distri- 
bution of light, giving relatively wide coverage at short range. 
For example, a single Junior Floodlight with a 100-watt lamp 
will effectively and uniformly light an area 11 to 12 feet in 
diameter, when mounted at a distance oi 7 feel from the flood- 
Ughted surface. 

Mounting — Mounting the unit at distances greater than 10 
feet is recommended only where the areas surrounding the 

floodlighted surfaces are in complete darkness. 

Reflector — The reflector is of symmetrical shape, designed 
to provide the most effective distribution. 

Cover and Gasket — The interior of the unit is sealed by a 
moulded plain glass cover and a special gasket — held in place 
by a metal retaining band. 



SPECIFICATIONS FOR BOTH 5810, 5815 FLOODLIGHTS 

—The overall finish of these floodlights is dark olive green to harmonize vrith most surroundings. 

Packing — Floodlights are individually packed — ^ready for use. 

Solid Surface Attachment— For solid surface attachment, the base is provided vrith two screw slots. 

Extension Cord— Floodlights are wired and include a six-foot, rubber-covered extension cord with a 
standard parallel-blade rubber cap. 



Catalogue 
Number 


Descriptioii 


Recomme nd ed 
Lamp Size 


Standard 
Pack.age 


Wgl. Lbs. 
Std. Pkg«. 


Sdio 

581S 


Floodlight, Base, Cord and Plug 


100 Watt 
150-200 Watt 


1 
I 


6 



Replocement lenses for Floodlights Catalogue Nos. 5810 and 5815 may be obtained at small cost. 
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FLOODUGHTS ami DISPLAY SPOTS 



; 




INDOOR 

DISPLAY 

SPOTS 




Cat. No. 420 

For 100-watt or 150-watt Lamp 



Cat. No. 421 
For 20C-watt Lamp 



Display-Spots are indoor spotlights, primarily de- 
signed for show window lighting, but have many 
other appUcations, such as the lighting of display 
pieces in stores and similar objects. 

They have a metal reflector, equipped with por- 
celain receptacle, and provided with a combination 
adjustable base and bracket, designed to permit the 
unit to stand on or fasten to flat surfaces. They can 
be placed on the floor or mounted on the ceiling 



or side wall and adjusted for directing the light from 
any desired angle. 

Finished outside in satin brown, and the inside 
of the reflector is oxidized aluminum. 

Three gelatine colour discs (green, red and 
amber), together v«.th six feet of heater cord and 
an attachment plug, are provided with each Display- 
Spot. 



) 



Catalog lid 
N amber 



420 
421 



Description 



For 100-watt or 150-watt Lamp 
For 200-watt Lamp 



Sldndard 
Paclcdgd 



6 
6 



Wg(, Lbs. 
Sta. Pkge. 



30 

32 



Individuolly packed. Lamps not included. 

Colour discs for teplacement con be supplied in sets of three: one each of Catalogue No. 
420-6 Red, 420-7 Amber, 420-8 Green. 
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OUTDOOR FLOODLIGHTSr 




Cat. No. 5815 
For 150-200-watt Lamp 

This Floodlight fills a definite need for a reason- 
ably priced, sturdy, weatherproof floodlight of suffi- 
cient beam strength and beam flexibility to meet 
the majority of the smaller type of ornamental and 
utilitarian floodlighting jobs. 

Wide Range iit Beam Spreads— -The unit is very effective 
for both medium and sKorf-range floodligkting, as the width of 
the beam can be adjusted from 25 degrees minimum to 60 
degrees maximum spread. The spread of ihe beam is controlled 
by a simple, rugged focusing arrangement — operated by a 
thumbscrew on the outside of the neck. 

Dust, Weather Sealed Interior— The interior of the unit 
is sealed by a heat-resisting stippled glass cover and special 
gasket' — ^held in place by a metal cover band. 

Specially Designed Reflector — The body of the floodlight 
is formed into an efficient reflector which intercepts and utilizes 
the greatest possible amount of light from the lamp. The inner 
surfaces are satin finished to produce a permanent, non-tarnish- 
ing, efficient reflecting surface- 




Cat. No. 5810 
Fox 75-100-watt Lamp 

This Junior Floodlight meets the demand for a 
low-priced, weather-resisting floodlight for decor- 
ative and general purpose lighting. 

Design — The design of the reflector provides a wide distri- 
bution of light, giving relatively wid& coverage at short range. 
For example, a single Junior Floodlight with a 100-watt lamp 
will effectively and uniformly light an area 11 to 12 feet in 
diameter, when mounted at a distance of 7 feet from the flood- 
Hghted surface. 

Maunting — Mounting the unit at distances greater than 10 
feet is recommended only where the areas surrounding the 

floodlighted surfaces are in complete darkness. 

Reflecloi— The reflector is of symmetrical shape, designed 
to provide the most effective distribution. 

Cover ond Gasket — The interior of the unit is sealed by a 

moulded plain glass cover and a special gasket — held in place 
by a metal retaining band. 



SPECIFICATIONS FOR BOTH 5810, 5815 FLOODLIGHTS 

Finish^-The overall finish of these floodlights is dark olive green to harmonize vrith most surroimdings- 

Paclcing — Floodlights are individually packed — ready for use. 

Solid Surface Attachment — For soUd surface attachment, the base is provided with two screw slots. 

Extension Cord — Floodlights are wired and include a sLx-foot, rubber-covered extension cord with a 
standard parallel-blade rubber cap- 



Catalogue 
Number 


Descriplioii ^^ 


B ec om m e ude-d 
Lamp Size 


Standard 
Package 


Wgt. Lba. 
Std. Plcge. 


5810 
5815 




100 Watt 
150-200 Watt 


1 
1 


6 









Replacement lenses for rioodlights Catalogue Nos. 5810 and 5815 may be obtained at ttnoU cost. 
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Blipfo-Ute Play-Area" Floodlighfs 



I 




New, low-priced, wide-angle, open-type floodlights, 
combining porcelain enameled steel diffusing reflectors 
oi elliptical shape with inner auxiliary reflectors of Alzak 
oxidized aluminum, and particularly suited For floodligfit- 
ing outdoor sports areas, playgrounds and parking lots. 

SIMPLE, RUGGED AND QUICK-ACTING 
REMOVABLE HOOD CONSTRUCTION 

The unique removable hood construction of these flood- 
lights makes it possible to remove the reflector for easy 




ri; 



The d«3re« marklns* en th« horuontal «nd v^rticoE adjustm^nli mak* 
posiibU pr«-iett]ng of floodlight) within clos« limlt> aG tim< oF inilolUllon- 



cleaning on the ground without disturbing the socket^ 
wiring or position of the mounting bracket. 



A flange on the neck of the reflector is slotted to 
match slots cut in a collar on the hood. Thus the reflector 
can be attached or detached from the hood at only one 
position, yet it is supported at all other positions by the 
collar. The reflector can be rotated in the hood, giving 
a wide range of horizontal adjustment and locked at 
any desired position by means of a set-screw in the hood, 

EASY TO WIRE AND INSTALL 

■ 

This construction makes for ease and time savings in 
wiring and installation as well as maintenance. Wiring 
terminals of the skeleton-type mogul receptacle are 
large and unusually accessible due to the shallowness 
of the removable hood. When desired, hood and bracket 
can be wired and attached before reflector. 
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Beniamin ''EIIIpto-Llte Play-Area" Floodlights 



FOUR TYPES OF HOODS AVAILABLE 

Hoods arc available in four types for various methods of attachment: (1 ) pendent for threading dfrectly to an iron pipC; 

(2) closed-wiring, slip-fitter bracket for fitting over the end of a 1^-inch iron pipe, also available for 2-inch pipe; 

(3) open-wiring, cross arm bracket for attaching to wood cross arms or other flat surfaces; (4) cross arm complete with 
pipe damp for clamping around 1 to 2-inch iron pipe. 




Pendent Hood 




Cross Arm Bracket 
with Pips Clamp 




FLOODLIGHTS COMPLETE WITH PENDENT HOODS 

Hoods tapped 54^-lnch standard; 1-inch, if specified, at no advance in price. 



Catalogue N 


umbei 


Sire of Lamp 






D 


imeniiont, Inchci 




Shipping WeigM 
Poundt, Each 


Vi'ith lnn€r 




Less Inner 
Reflector 


1 


"A" 




■■B" 


■■C" 


55 70 


5973 


750-1 500 


\ 


^A% 




21 >^ 


22?< 


24 



5971 



5977 



5975 
5975 A 



FLOODLIGHTS COMPLETE WITH CROSS ARM BRACKET 

Bracket fits standard 434-inch arms and any flat surface. 



5974 



750-1500 




FLOODLIGHTS COMPLETE WITH BRACKET PIPE CLAMP 

Bracket clamps around 1 to 2-Inch iron pipe. 



5978 



750-1500 



14K 



21 H 



21^ 



FLOODLIGHTS COMPLETE WITH SLIP-FITTER BRACKET 

Brackets slip on 1 J^2-inch I. P. mast; numbers suFftxed "A", 2-inch. 



5976 
5976-A 



750-1500 

750-1500 



14K 

14=^4 



21 H 
21^ 



21 H 
21M 



26 



25 



28 
28 



Slip-fitter Bracket 



For Bi-post Lamps — Floodlights can be supplied with holders for 1000-watl, medium Bt-post^ hard-gl«ss 

lamps. To order^ prefix catalogue numbers with "BP." 




1 



*-V*«*^^ 



* "- '^'-_' 



„- -..„^-:^ ■^-^TTT 




FOOTBALL FIELD— Illumination of this field is produced by 52 Benjamin ElKptc-Litc Floodlishts — Catalogue No. 5971, 
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Benjamin Ellipto-Lite Play-Area Floodlights 





Fits 4^j'-inch 
standard 
crofi arm 



BASEBALLDIAMOND— Illumination of this diamond is produced by 160 Cat. No. 5971 Ellipto-Lite Floodlights, using 1 500-wattLimpi. 



REFLECTORS — Porcelain enamel steel, elliptical shape, white 
inside, green outside; red, when specified, at same price. 
R^flcctfng surfaces of special diffusing enamel to reduce glare. 

INNER REFLECTORS— AlzaU oxidized aluminum; No. 1970 
(750-1 500"watt). 

RECEPTACLE — Sl<eleton-type, mogul base, with '^finscr" lamp 
grip. 

WIRE— Cross arm units supplied with a 26-inch length of No, 
14 two-conductor AFS rubber-covered cable; slip-fitter units 
have two 31-inch lengths of No. 14 solid AF wire. 

HOODS AND BRACKETS— Pendent hood is lapped ^4-inch 
standard; l-inch when specified. Cross arm bracket fits standard 
AMAxscV cross arms. Nos. 5777, 5779 and 5977. 5978 have 
pipe clamp to fit 1 to 2-inch iron pipe. Slip-fitter brackets 
available to fit \]/2 or 2-inch iron pipe masts. Fittings which 
are not aluminum, arc electro-plated. 




Clamps 
around 1 to 
2-inch pipQ 




4H0L£S^r6DlA>'< 

Cross arm hole spacing 





ATHLETIC FIELD — lllumir^ation consists of 120 Benjamin Floodlights mounted on 8 special lowers, 
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BENJAMIN 750-1SOO-WATT "ELLIPTO-UTE'' FLOODLIGHT 

Lightins Characteristics 

Below arc candlepower distribution curves of the These curves are through perpendicular planes marked 

Benjamin 750-1 500-watt "Ellipto-Litc" Floodlisht. A-A, B-B, GC and D-D. 







Because of limited spac«, the curve A-A above is reproduced at half the scale of curves B-B, C-C and D-D. 



Data en Coverage of a Sinsle Unit 

The accompanying data on the coverage of a single 
floodlight w'\\\ be found valuable in forming the basis 
for determining the locations where units should be 
mounted to obtain uniform illumination, adequate 
coverage and freedom from shadows. 

DIAGRAM 1— Coverage of One Unit 



TABLE 1— AREA EFFECTIVELY LIGHTED 




Mounting 

Height 


"A" 


"B" 


t<^ll 


20 Feet 


40' 


60' 


50' 


25 Feet 


50' 


75' 


60' 


30 Feet 


60' 


90' 


75' 


35 Feet 


70' 


105' 


85' 


40 Feet 


80' 


120' 


100' 


50 Feet 


100' 


150' 


125' 



NOTE— It will be seen, from the area of effective illumination 
shown in Diagram 1 , that the spacing distance between units should 
never be more than twice the mounting height. 

TABLE 2— FOOT CANDLES ON HORIZONTALf 



Mounting 
Height 


Lamp 
Watd 


"0" 


"E" 


■■F" 


"C- 


'■H- 


*20 Feet 


750 
1000 
1500 


3.1 

4.3 
6.9 


.36 

.5 

.8 


,1 

.14 

,23 


.03 
.04 
.06 




*25 Feet 


750 
1000 
1500 


2.8 
3.9 
6.2 


.5 

.7 

1.1 


.22 

.3 

.48 


.06 
.09 
.15 


.02 
.03 
.05 


*30 Feet 


750 
1000 
1500 


2.3 
3.1 
5.0 


.65 
.9 
1.5 


.28 
.38 

.61 


.1 

.14 

.23 


.04 
.05 
,08 


*35 Feet 


750 
1000 
1500 


1.8 

2.5 
4.0 


.7 

1 
1.6 


.33 
.46 
,74 


.14 
.2 

.32 


.06 
.09 
.15 


40 Feet 


750 
1000 
1500 


1.4 

2 

3,2 


.7 
1 
1.6 


.36 

.5 

.8 


.18 
,25 
,4 


.07 

.1 

.16 


*50 Feet 


750 

1000 
1500 


.94 

1,3 
2,1 


,7 
.94 
1.5 


.41 
,57 

,91 


.23 
.32 
.51 


09 

.12 

.19 



•^OTE — Tfie dotted line and curves in the diasram above indi- 
cate the area effectively covered by a single unit mounted at a 
I'ril is r I V,,^'*.^ the lamp in a vertical position. For the *NOTE-lntensities for these mounting heights are for potnU 

tValues based on 14,550 lumens for 750-waH, 20,000 for 1000-watt and 33,000 for 1 500-watt lempi. 
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Ellipto-Lite Play- Area'' Floodlights 




New, low-priced, wide-angle, open-type floodlights, 
combining porcelain enameled steel diffiJ5in3 reflectors 
of elliptical shape with inner auxiliary reflectors of Alzak 
oxidized aluminum, and particularly suited for floodlight- 
ing outdoor sports areas, playgrounds and parking lots. 

SIMPLE^ RUGGED AND QUICK-ACTING 
REMOVABLE HOOD CONSTRUCTION 

The unique removable hood construction of thes^ flood- 
Ii9hts makes it possible to remove the reflector for easy 




The degree markingi on the horiiontal and vertical adiustmtnti make 
po»4bl« pre-:5etting oF Roodlighti within cloie limits at timt onnitallatlon. 



cleaning on the ground without cJisturbing the socket, 

wiring or position of the mounting bracKet. 

A Range on the neck of the reflector is slotted to 
match slots cut in a collar on the hood. Thus the reflector 
can be attached or detached from the hood at only one 
position, yet it is supported at all other positions by the 
collar. The reflector can be rotated in the hood, giving 
a wide range of horizontal adjustment and locked at 
any desired position by means of a set-screw in the hood, 

EASY TO WIRE AND INSTALL 

This construction makes for ease and time savings in 
wiring and installation as well as maintenance, wiring 
terminals of the skeleton-type mogul receptacle are 
large and unusually accessible due to the shallowness 
of the removable hood. When desired, hood and bracket 
can be wired and attached before reflector. 
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Benjamin "Eilipto-Lite Play-Area" Floodlishts 



f 



FOUR TYPES OF HOODS AVAILABLE 

Hoods ar€ available in four types for various methods of attachment: (1 ) pendent for threading directly to an iron pipe; 

(2) closed'Wirins, slip-fitter bracket for fitting over the end of a l^-inch iron pipe, also available for 2-inch pipe; 

(3) open-wiring, cross arm bracl<et for attaching to wood cross arms or other flat surfaces; (4) cross arm complete with 
pipe clamp for clamping around 1 to 2-inch iron pipe. 




Pendent Hood 




Cross Arm Bracket 
with Pipe Clamp 




FLOODLIGHTS COMPLETE WITH PENDENT HOODS 

Hoods tapped ^-inch standard/ 1-inch, iF specified^ at no advance in price> 



Cfttalogue N 


umber 

Le5S Inner 
Reflector 






D 


menjiont, lfich«j 




Shipping Werght 
Poundf, Etch 


Reficclot 


"A" 


"B- 


■■C" 


5970 ^ 


5973 


750-1500 


^AH 




21 >a 


22H 


24 



5971 



5977 



5975 
5975 A 



FLOODLIGHTS COMPLETE WITH CROSS ARM BRACKET 

Bracket Fits standard 4'4^-inch arms and any flat surface. 



5974 



750-1500 



14H 



21/8 



21 5i 



FLOODLIGHTS COMPLETE WITH BRACKET PIPE CLAMP 

Brdcket clamps around 1 to 2-inch iron pipe. 



5978 



750-1500 



1454 



213/8 



21^ 



FLOODLIGHTS COMPLETE WITH SLIP-FITTER BRACKET 

Brackets jlip on 1 ''2-inch I. P. mast; numbers suffixed "A", 2-inch. 



5976 
5976- A 



750-1500 
750O500 



14M 
1 4H 



21 h 

21^ 



21^ 
21^4 



26 



35 



28 
28 



Slip.fitter Bracket 



For Bi-posI Lamps— Floodlights can be supplied with holders for 1000-watt, medium Bi-post, hard-glass 
lamps- To order, prefix catalogue numbers with "BP." 




FOOTBALL FIELD— Illumination of this field is produced by 52 Benjamin Elltpto-Lite Floodlights— Catalogue No. 5971 
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Benjamin "Ellipto-Lite Ptay«Area'' Floodlights 





Fit* 4 ^ J -inch 
stdndflrd 
cross «rm 



BASEBALLDIAMOND— Illumination ofthis diamond is produced by 160 Cal- No. 5971 Ellipto-Lite Floodlights, using 1500-watl Lamps. 



REFLECTORS— Porcelain ?namel steel, elliptical shape, white 
inside, green outside/ red, when specified, at same price, 

Reflectins surfaces of special diFfusina enamel to reduce slare. 

• ■ 

INNER REFLECTORS— Alzak oxidized aluminum; No. 1970 
(750-1 500-watt). 

RECEPTACLE — Sl<eleton-type, mogul base, with "finger'* lamp 

SriP^ 

WIRE — Cross arm units supplied with a 26-inch length of No. 

14 two-conductor AFS rubber-covered cable; slip-fitter units 

have two 31 -inch lengths of No. 14 solid AF wire, 

HOODS AND BRACKETS— Pendent hood is tapped 54-inch 
standard; 1-inch when specified. Cross arm bracket fits standard 
4>i-inch cross arms. Nos. 5777, 5779 and 5977. 5978 have 
pipe clamp to fit 1 to 2 -inch iron pipe. Slip-fitter brackets 
available to fit 1 5-2 or 2-inch iron pipe masts. Fiiltings which 
are not aluminum, artz electro-plated. 




Clamps 
around 1 to 
2-inch pipe 




4hOLES^I6D1A^- 



foss arm hole spacing 





ATHLETIC FIELD— Illumination consists of 120 Benjamin Floodlights mounted on 8 special towers, 



Page 4 NORTHERN E LECTRIC«A NATIONAL ELECTRICAL SERVICE 



BENJAMIN 750-1500-WATT "ELLIPTO-LITE" FLOODLIGHT 

Lighting Characferisllcs 

Below are candlcpowcr distribution curves of the These curves are through perpendicular planes marked 

Benjamin 750-1 500-watt "Ellipto-LUe" Floodlight. A-A, B-B, C-C and D-D. 



A-5 







Because of limited space, the curve A-A above is 

Data on Coverage of a Single Unit 

The accompanying data on the coverage of a single 
floodlight will be found valuable in forming the basis 
for determining the locations where units should be 
mounted to obtain uniform illumination, adequate 
coverage and freedom from shadows. 

DIAGRAM 1— Coverage of One Unit 



reproduced at half the scale of curves 6-6, C-C and D-D. 

TABLE 1— AREA EFFECTIVELY LIGHTED 
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Mounting 
Hifight 


"A" 


■'B" 


"C" . 


20 Feet 


40' 


60' 


50' 


25 Feet 


50' 


r 75' 


60' 


30 Feet 


60' 


90' 


75' 


35 Feet 


70' 


105' 


85' 


40 Feel 


80' 


120' 


100' 


50 Feet 


100' 


150' 


125' 



NOTE — h will be seen, frpm the area of effective jHtifninatjon 
shown in Diagrdm 1^ that the spacins distance between units should 
never be more than twice the mounting height, 

TABLE 2— FOOT CANDLES ON HORIZONTALt 



NOTE — The dotted line and curves in the diagram above indi- 
cate the area effectively covered by a single unit mounted at a 
height of 40 feet^ with the lamp in a vertical position. For the 
areas effectively illuminated at other mounting heights, refer to 
Table 1 for dimensions "A"\ "B" and '*C". 



Mounting 


Lamp 












Height 


Watti 


-D"" 


•■E" 


up,. 


"G" 


"H" 




750 


3.1 


.36 


.1 


,03 




*20 Feet 


1000 


4,3 


,5 


.14 


,04 






1500 


6.9 


.8 


.23 


.06 






750 


2.8 


.5 


.22 


.06 


,02 


*25 Feel 


1000 


3.9 


.7 


.3 


,09 


,03 




1500 


6.2 


1.1 


.48 


,15 


.05 




750 


2.3 


.65 


.28 


.1 


.04 


"30 Feet 


1000 


3.1 


.9 


.38 


.14 


.05 




1500 


5.0 


1.5 


.61 


.23 


.08 




750 


1.8 


.7 


.33 


.14 


.06 


*35 Feet 


1000 


2.5 


1 


.46 


-.2 


.09 




1500 


4,0 


1.6 


.74 


.32 


.15 




750 


1,4 


.7 


.36 


.18 


.07 


40 Feet 


1000 


2 


1 


.5 


,25 


.1 




1500 


3.2 


1.6 


.8 


4 


.16 




750 


,94 


.7 


.41 


,23 


.09 


*50 Feel 


1000 


1.3 


.94 


.57 


.32 


.12 




1500 


2.1 


1.5 


.91 


.51 


.19 



*NOTE — Intensities for these mounting heights are for points 
on the line X-X only, as shown in Diagram 1. Foot candle values 
in the above table are for one unit only. 




tValues based on 14,550 lumens for 750-watt, 20,000 for 1000-watt and 33,000 for 1 SOO-watt lamps. 
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SHED BY NORTHERN ELECTRIC COMPANY 



Amalgamated Portable Lamps 





No. 73 



No. 8048 



No. 74 



No. 76 



Flexible Arm Desk Lamps 

Tliese lamps are equipped witt six feet of cord and attachment cap. All items are packed individually. 



CATALOGUE 
NUMBERS 



73 

74 

76 

8048 



FINISH 



Autumn Brown 

Spray Brown 

Statuary Bronze or Polished Copper 
Statuary Bronze 



ARM 



10" 
8" 

12" 
8" 



SOCKET 



Push Thru 
Push Thru 
Push Thru 
Push Thru 



STD. 
PKG 



12 

12 

6 

6 



WT. LBS. 
STD. PKG 



65 
55 
36 
42 
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A NATIONAL ELECTRICAL SERVICE 
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QUEBEC 
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Montreal 

OTTAWA 
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CALGARY 
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VICTORIA 
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Utility Clamp Lights 

Clamps - Stands - Hangs 




Desk Lamp 



with Metal Shade 







No. 8001 

No. 8003 / 




No. 8075 






CATALOGUE 
NUMBER 


FINISH 


ARM 


SOCKET 


STD. 
PKG, 


WT. LBS. 
STD. PKG. 


8001 
8003 
8075 


Brushed Brass 


3H" 
14" 


Push Thru 
Push Thru 
Push Thru 


12 
12 

6 


25 
25 

72 



All items individually packed 



Bed Lamps 

Positive Clamp to All Types of Beds 



Piano Lamp 

Fox use with Upright Pianos 




■ 




No. 8028 
No. 8029 



No. 8018 



CATALOGUE 
NUMBER 



8028 
8029 
8018 



FINISH 



Two-tone Ivory. 
Statuary Bronze 
Statuary Bronze 



SIZE 



8H" X AVs" 



SHADE 


STANDARD 
PACKAGE 


Metal 
Metal 
Metal 


12 
12 

6 




All items individually cartoned for shipping 
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COMPANY LIMITED 

A NATIONAL ELECTRICAL SERVICE 



SHERBROOKE 

MONTREAL 



OTTAWA TORONTO LONDON KIRKLAND LAKE SUDBURY WIN^' 

VAL D*OR HAMILTON WINDSOR TIMMINS PORTlO 

HUR 



a:'- 



WGT. LBS. 
STD. PKG, 

40 
40 

21 




CALGARY 
CALG RCGtNA 



EDMONTON 
VERNON 
VANCOUVER 
VICTORIA 
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SHED BY NORTHERN ELECTRIC COMPANY LIMITED 



19 4 4 



Amalgamated Portable Lamps 





I 



No. 73 



No. 8048 



No. 74 



No. 76 



Flexible Arm Desk Lamps 

These lamps are equipped \srith six feet of cord and dttachment cap. All items are packed individually. 



CATALOGUE 

NUMBERS 



73 
74 
76 

8048 



FINISH 



Autumn Brown 

Spray Brown 

Statuary Bronze or Polished Copper 
Statuary Bronze 



ARM 


SOnFTFT 


STD. 
PKG. 


10" 
8" 

12" 
8" 


Pusk Thru 
Pusk TKru 
PusK Thru 
Pusk Tkru 


12 

12 

6 

6 



WT. LBS. 
STD. PKG 

65 
55 
36 
42 




iQCtric 



COMPANY LIMITED 

A NATIONAL ELECTRICAL SERVICE 



HALIFAX MONTREAL 

^K\f4T JOHN. N-e. OTTAWA 
OUEBEC 

TRoas Rivtmcs ^^^ ^ ^^ 

SHERBROOKE TOROrfT& 



HAMILTON 

LONDON 

WINDSOR 

K1RKLANDUAKC 

TIMMINS 



SUPBURY 
PORT ARTHUR 
WINNIPEG 
REAINA 




CAl^ARY 

EDMONTON 

VERNON 

VAhicouven 

ViCTOftiA 



We ar© pleased to contribute to the con- 
servation of Bne paper in Canada by 
printiag this buUetin on. newtpriot. 
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Utility Clamp Lights 

Clamps - Stands - Hangs 



Desk Lamp 

With Metal Shade 







No. 8001 
No. 8003 


■ 


No. 8075 




- 


CATALOGUE 
NUMBER 


FINISH 


ARM 


SOCKET 


STD. 
PK<3. 


WT. LBS. 
STD. PKG, 


8001 




3H" 

14" 


Push Thru 
Push Thru 
Push Thru 


12 

12 
6 


25 


8003 




25 


8075 


Sprayed Brcnze Finish 


72 



All items individually packed 



Bed Lamps 

Positive Clamp to All Types of Beds 



Piano Lamp 

For use with Upright Pianos 







^ No. 8028 
No. 8029 




No. 8018 


■ 




CATALOGUE 
NUMBER 


i-'lNISH 


SIZE 


SHADE 


STANDARD 
PACKAGE 


WGT. LBS. 
STD. PKG. 


8028 


Two-tone Ivory 


8H" n 4H" 

B^8"x4H" 
83/rx4'--r 


Metal 
Metal 
Metal 


12 
12 

6 


40 


8029 


Statuary Bronze 


40 


8018 


Sta uary Bronze 


21 




All items individually cartoned for shipping 
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UNITS 

FOR DESTROYING 

'ENDANT TYPE CLEANAIRES are ilie most efficient type 
^f radialon artcJ, being placed in the area of greatest air cir- 
:uiation^ their gefm-kiliing rays have the greatest opportunity 
;o be effective. 

Standard susp^wsioo is 4' overall from the ceiling, which can easily be 
ihortcned, \\ necessary. The lower part of the unit should be 8' from the 
loor, Overall length of reflector for 15 watt lamp is 19)^ inches; for 30 
wait lamp is 37M inches. Pull chain switch is provided. 

For use wherever the growth of bacteria must be controlled or prevented- 

OFFICES — SCHOOLS — HOSPITALS — FIRST AID ROOMS - NURSERIES — RESTAURANTS 
MEAT STORAGE REFRIGERATORS — FACTORIES — PUBLIC BUILDINGS — PRIVATE HOMES 

DORMITORIES — FOOD PROCESSING PLANTS — THEATRES 



™ir 



W 



Lamp Size 


CataGoguft Numbcn 


in Watts 


60C-HPF 


60C-LPF 


25GLPF 


15 

30 


6530-C 
6231-C 


62 30- A 
6231-A 


6530-F 
6231-F 
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Lamp Size 


Catalogue Numbers 


in Wdtts 


60C-HPF 


60C-HPF 


25C-LPF 


15 
30 


6232-C 
6233-C 


6232-A 
6233-A 


6232-F 
6233-F 



Bracket Type Cleanaires 

May be mounted on a wall or over a doorway. 
An adjustable shutter directs the radiation 
upward or downward or both. Over the door 
the downward radiation forms a screen of ultra- 
violet radiation across the path of alr-bornc 
bacteria. Bracket type Cleanaires may be 
mounted on side-wall electrical outlets or hun9 
from the wall by the tabs at the top of the 
backplatc and fed by a cord and plus from a 
convenient outlet. Install 5' 6''' above the 
floor or higher. Overall length of reflector for 
15 watt lamp is 19M"- For 30 watt lamp is 
37M^', Overall extension from wall Is 5H"- 
Pull chain switch is provided in the backplale. 
Cord and plug supplied only when specified. 








PRIVATE OFFICE 



SCHOOLROOM 



1 



I 



Wherever people are, there you will find air-borne germs whicli cause tfie spread of respiratory diseases. Air- 
borne serms and bacteria have the physical characteristics of extremely fine dry dust particles and are ordinarily invisible 
to the naked eye. 

Bacteria arc expelled from the nose and throat by coushins and sneering in droplets of moisture, These droplets 
dry out but the bacteria remain suspended and drift long distances, borne on every current of air. Many of these germs 
are of the streptococci type, responsible for serious throat infections, erysipelas, scarlet fever, etc., and are commonly 
present in human noses and throats, even in the absence of infected tissue. For this reason, they are present in occupied 
rooms directly proportional to the number of persons present. 

The destruction of these air-borne bacteria by ordinary germicidal agents has Ions been extremely difficult with- 
out objectionable effects on the air itself. Now wc have ultra-violet radiation of germicidal wavelength (2537-A) 
which is an inherently powerful agent for the efficient destruction of air-boine bacteria. It can be introduced into any 
room without any change in comfort conditions of that room; the rays arc practically unabsorbcd by air and have no 
effect on it. They travel until intercepted by a wall or other absorbing medium, their effectiveness limited solely by 
the density of the bacteria. 
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GERMICIDAL 
C U R T I ST R I P 



can be used for upward or downward radia- 
tion. They can be placed on top oF bookcases 



or filing cabinets or can be suspended fro 
the ceiling. 



m 
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DEEP REFLECTOR TVPE 

For upward radiation, mount at least 4' above floor- 

For downward radiation^ mount no higher than 6' above floor- 



Lamp Size 


Dimensions 


Catalogue Numbers 


in Watts 


Width 


Length 


Height 


60C-HPF 


60C-LPF 


35C-LPF 


15 


6H" 


" 1 8 i-f " 


4^8" 


301-GC 


201 -G A 


201-GF 


30 


6H" 


36 "4" 


4H" 


31S-GC 


212-GA 


212-GF 



DIRECTIONAl REFLECTOR T/PE 

For upward radiation, mount at least 6' above floor- 

For downward radiation, mount no higher than 4' above floor. 



Lamp Size 


Dimensions 


Cata ogue Numbers 


in Watts 


Width 


Length 


Height 


60C-HPF 


60C-UPF 


25C-LPF 


15 


SH" 


18!|" 


4V8" 


292-GC 


292-GA 


292-GF 


30 


5H" 


36!4" 


AVs" 


302-GC 


302-GA 


302-GF 





SHALLOW REFLECTOR TYPE 

For upward radiation, mount at least 5^ above floor. 

For downward radiation, mount no higher than 5' above floor. 



Lamp Slie 
in Watts 


Dimensions 


Cata ogue Numbers 


Width 


Length 


Height 


60C-HPF 


60C-LPF 


25C-LPF 


15 


5" 


^sKt" 


3H" 


327-GC 


327-GA 


327-GF 


30 


5" 


363<" 


33^" 


337-GC 


337-GA 


337-GF 



REFLECTORLESS TYPE 

For use only in air ducts or under hoods where the lamp is entirely concealed from the eyes 



Lamp Size 
in Watts 


Dimiensions 


Catalogue Numbers 


Width 


Length 


Height 


60C-HPF 


60C-LPF 


25C-LPF 


15 


2H" 


18M" 


3K" 


444-GC 


444- G A 


444-GF 


30 


^A" 


36H" 


3H" 


446-GC 


446- G A 


446- GF 




Suspension— These units may be suspended from the ceiling by using two No. 614-G hangers, one at each end. 
Standard length 3' 0" — longer lengths can be supplied. 

Switch — Catalogue numbers shown do not include switch. Toggle switch can be included if specified on the order. 

Cord and Plug— Catalogue numbers shown include the units wired and assembled complete with ballast but do 
not include cord or plug. If required, they can be furnished when specified on the order. 
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MEAT STORAGE REFRIGERATOR 



FIRST AID ROOM 



LAMPS 

The electrical characteristics and physical dimensions 
of germicidal lamps are identical to those of fluorescent 
lamps of the same wattage. There is no Fluorescent powder 
on the tube, which is made of glass having a high trans- 
mission factor for the 2537A radiation, the particular 
wavelength most deadly to air-borne bacteria. The illumi- 
nation from germicidal lamps is about the same in colour 
and brightness range as moonlight. The blue light emitted 
from germicidal units, the maximum always being less 
than bright moonlight, is excellent for replacing night 
lights in hospital rooms, wards and corridors. 

APPLICATION 

Average winter ventilation due to door and window 
leakage gives less than five air changes per hour. Mech- 
anical ventilation gives approximate y fifteen to twenty. 
Actual tests show that by direct radiation of a room with 
2537A ultra-violet, it is possible to secure a sanitary 
ventilation equivalent to 100 CHANGES PER HOUR, 



f Va to 



watt 



with a total input to germicidal lamps o 
per 100 cubic feet of room volume. 

For an effect equivalent to 100 air changes per hour, 

amp Is as follows: 



theft 



oor area per 



Room Ceiling Height 


8 


10 


12 


14 


16 feet 


Area per 4 watt lamp 


28 


35 


42 


48 
120 


54 sq. Feet 


Area per 8 watt lamp 


70 

145 


85 
180 


105 


140 sq. feet 


Afea per 1 5 watt lamp 


215 


250 


290 sq. feel 


Aiea per 30 watt lamp 


360 


450 


540 


630 


720 sq. feet 



The above tabic of ultra-violet radiation is suitable for 
average conditioris, The amount of ultra-violet radiation 
needed depends upon the rate of contamination, and 
the probability of epidemic spread; for example, hos- 
pital wards would need three or four times more than 
average requirements. 



GERMICIDAL BARRIERS 

A germicidal ultra-violet barrier is used to provide a 
well-defined vertical barrier of such high lethal energy 
content as to kill practically all bacteria borne through 
it on ordinary air currents. These barriers may be used 
to isolate sections of a hospital ward or to frame an 
entrance. aIR DUCT IRRADIATION 

Ultra-violet radiation can be combined with an air 
conditioning system by installing the lamps in the ven- 
tilating ducts. For best efficiency and reduction of lamp 
cleaning, the lamp should irradiate the air after it has 
been heated and filtered. One 15 watt germicidal lamp 
will give 90% killing of bacteria for 500 to 600 cubic 
feet of air per minute. If the ducts are lined with aluminum 
in the area where the lamps are installed and beyond it 
in each direction a distance approximately twice the 
diameter of the duct, this rating can be greatly increased. 

As forced ventilation is usually limited to about 
twenty air changes per hour, it canonl keep a room as 
sterile as would units installed in the room itself. It does 
provide e^n economical method of cleaning re-circulated 
air, minimizing the amount of outside air necessary and 
can prevent cross contdmination between different parts 
of a building, as in hospitals and penal institutions. 

PRECAUTIONS 

Care must be taken when installing germicidal lamps 
to prevent direct rays from the lamps being either in the 
direct line of vision or where exposed skin would be 
irradiated- As certain precautions and limitations must 
be observed, every installation should be planned by 
engineers familiar with the use of this equipment, 

MAINTENANCE 

Lamps and reflectors must be kept clean. Very slight 
films of dust, dirt or grease can very materially reduce 
the germicidal effect. 
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Flight operating personnel on bombing missions have critical seeing ta5l<s, too. The navigator constantly plots a course 
— ancJ the pilot always knows his position. This continuous task requires the navigator to work with charts, protractor, 
slide rule and compass. Each chart table is lighted with a Fostoria Localite so the navigation officer may control the 
light direction and intensity to Fit his specific requirements- 
Aviation applications dictate a rugged, yet flexible^ assembly. Reflectors meet rigid illumination standards — yet the 
exterior surfaces cannot cause specular reflection. 



NORTHERN ELECTRIC LIGHTING SERVICE 

All across Canada the Northern Electric has a highly trained staff of Lighting Engineers, Trained in peacetime, these 
men are ready to assist you in selecting and applying Lighting Equipment in your war activities. 
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MODEL No. M-1 295-1 

Specifications: Equipped with a 2M" Parabolic reflector with a double contact 
bayonet key socket and wirin3. All metal parts are of non-magnetic brass. 



!-<-:=>'<■ 



■ii^i"- 



>}< 



■m 



II 



>i-f 



■(=v 



i."_ 




, .__, : i'.-"^*..^'-}-^'- 



Ttr- 



MODEL No. M-12424-1 

Specifications: Equipped with a 2?^'' Parabolic reflector with a double contact 
bayonet key socket and wiring. All metal parts are oF non-magnetic brass. 
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MODEL No. A-11-1 

Speciiicotions: Equipped with 3"' diameter molded plastic reflector fitted with a 
"keyless socket and wiring and three fibre tube intermediate arms having stainless 
steel ball clamps and rag-content phenolic balls and high-impact phenolic plastic 
base- 
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MODEL No. M-1331-1 

Spec/^caf /ons ; Equipped with a ^%" Parabolic 
reflector with a double contact bayonet key socket 
and wiring. All mclal parts are of non-magnetic 
brass. 




MODEL No. M-112-1 

Specifications: Equipped with a 2^" Parabolic 
reflector with a dojble contact bayonet key socket 
and wiring. All metal parts are of non-magnetic 
brass. 
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MODEL No. M-1-1 

Specifications: Equipped with a 2 3^" Parabolic 
reflector with a double contact bayonet key socket 
and wiring. All metal parts are of non-magnetic 

brass. 



APPLIES TO ALL MODELS 

All wiring will consist of No. AN-20 Flamenol Insulated Aircraft Cablc^ two single conductors enclosed in extruded transflex 
vinylite tubing; wire to extend a distance of 12"/ and vinylile tubing to cxtenid a distance of 10" from the base. Free ends of wire 
to be stripped approximately IS" . Longer than standard cord extension can be supplied when required- 
All Localites equipped with D.C. bayonet base sockets. 
Reflector on Model A-11-1 is 3" diameter, all others are 2^" diameter. 

Final selection of bulb must be based on operating voltage of aircraft. Diameter of bulb should not exceed approximately 1 ^". 
All vinylite transflex tubing is No. A (.208" LD.— .020" NX^all). 

FINIShI ON ALL MODELS: Interior is synthetic gloss white, washable, non-yellowing, heat resistant; exterior is matte black. 
Both finishes baked by the near infrared process. 
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Flight operating personnel on bombing missions havz critical seeing tasks, too. The navigator constantly plots a course 
—and the pilot always knows his position. This continuous task requires the navigator to work with charts, protractor, 
hde rule and compass. Each chart table is lighted with a Fostoria Localite so the navigation officer may control the 
ight direction and intensity to fit his specific requirements. 

Aviation applications dictate a rugged, yet flexible, assembly. Reflectors meet rigid illumination standards — yet 
ie exterior surfaces cannot cause specular reflection. 

NORTHERN ELECTRIC LIGHTING SERVICE 

All across Canada the Northern Electric has a highly trained staff of Lighting Engineers. Trained in peacetime, these 
len are ready to assist you in selecting and applying Lighting Equipment in your war activities. 
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MODEL No. M-1295-1 

Specifications: Equipped with a 2^" Parabolic reflector with a double contact 
bayonet key socket and wiring. All metal parts are of non-magnetic brass. 
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MODEL No. M-12424-1 

Specifications: Equipped with a 2^" Parabolic fcFlector with a double conldcl 
bayonet key socket and wiring. All metal parts arc of non-magnetic brass. 
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MODEL No. M-1331-1 

SpeciVicotfons: Equipped with a 25i" Parabolic 
reflector with a double contact bayonet tcey socket 
and wiring. All metal parts arc of non-masnctic 
brass. 




■anaaiftr 



MODEL No. M-113-1 

SpeciiicQiions: Equipped with a 254" Parabolic 
reflector with a double contact bayonet key socket 
and wiring. All metal parts are of non-magnetic 
brass, 
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MODEL No. A-11-1 

Specifications: Equipped with 3" diameter molded plastic reflector fitted with a 
keyless socket ^nd wiring and three Fibre tube intermediate arms having stainless 
steel ball clamps and rag-content phenolic balls and high-impact phenolic plastic 
base. 



MODEL No. M-1-1 

Specifications: Equipped with a 254" Parabolic 
reflector with a double contact bayonet key socket 
and wiring. AH metal parts are of non-magnctic 
brass. 
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APPLIES TO ALL MODELS 

-All wiring will consist of No. AN-20 Ftamcnol Insulated Aircraft Cable, two sin3lc conductors enclosed in extruded transflex 
vinylite tubing; wire to extend a distance of 1 2",and vinylite tubing to extend a distance of 10" from the base. Free ends of wire to 
be stripped approximately ^". Longei than standard cord extension can be supplied when required. 

All Localitcs equipped with DX. bayonet base sockets. 

Reflector on Model A-1 1 -1 is 3" diameter, dll others arc 2^" diameter. 

Final selection of bulb must be based on operatins voltage of aircraft. Diameter of bulb should not exceed approximately 1 H'^- 

All vinylite transflex tubing is No, 4 {.208" ID.— .020" Wall). 

FINISH ON ALL MODELS: Interior is synthetic gloss whitc^ washable, non-yellowing, heat resistant; exterior is matte black. 
Both finishes baked by the near infrared process. 
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STORAGE BATTERY MODELS 

The DUL Emergency Units are the most powerful 
Standard Automatic lighting units made; they illumi- 
nate an area of 60 ft, sq. (3600 sq. ft.) or larger. 

In all but the largest theaters, two DULS will ade- 
quately illuminate the first floor and two balconies. 

Mo tricMe charger ts needed/ these units are fully 
equipped with a special rechargeable long life battery. 
If no light Is used the battery will retain approximately 
85% of its charge for a full year. 

The type SUL Automatic Emergency light is the same 
as the DUL with smaller battery and one floodlight 
for use in smaller areas. . 



Type 


Overall 

Height 


Baltery Box 


Diameter of 
Ref ector 


DUL 
SUL 


17" 
16" 


8K"x10"x10"high 
4" x1i"x 8" high 


5^" 
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All models can be supplied for use on 1 1 5 or 220 volt, 60 or 25 cycle or 
direct current circuits. Current characteristics should be stated when ordering 
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DRY BATTERY MODEL 



Type AJ-2 lantern is a trusty automatic 
dry battery lantern. Unusually strong, yet 
light in weight. Gives a powerful beam 
of light with a wide spot. Uses 2 No. 6 
dry cell batteries. Equipped with a spe- 
cial hanging bracket, the AJ-2 emer- 
gency light may be used as a wall 
bracket or a hand lantern. 



Finish 



grey ename 
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STORAGE BATTERY MODELS 

The DUL Emergency Units are the most powerful 
Standard Automatic lishting units made; they illumi- 
nate an area of 60 ft, sq. (3600 sq. ft.) or larger. 

In all but the largest theaters, two DULS will ade- 
quately illuminate the first floor and two balconies. 

No trickle charger is needed; these units are fully 
equipped with a special rechargeable long life battery. 
If no light is used the battery will retain approximately 
85% of its charge for a full year. 

The type SUL Automatic Emergency light is the same 
as the DUL with smaller battery and one floodlight 
for use in smaller areas. 



Type 


Overa 1 

Height 


Battery Box 


Diametfif of 
Ref cctof 


DUL 
SUI. 


17" 
16" 


8K''x10"x 10"hi9h 
4" xlT'x 8" high 


5H" 
5H" 




All models can be supplied for use on 1 1 5 or 220 volt, 60 or 25 cycle or 
direct current circuits. Current characteristics should be stated when ordering 
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DRY BATTERY MODEL 

Type AJ-2 lantern is a trusty automatic 
dry battery lantern. Unusually strong, yet 
light in weight. Gives a powerful beam 
of ligfit with a wide spot. Uses 2 No. 6 
dry cell batteries. Equipped with a spe- 
cial hanging bracket, the AJ-2 emer- 
gency light may be used as a wall 
bracket or a hand lantern. 

Finish — grey enamel. 
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Lift curtain and insert tracing with sensitized 
paper. 

Close curtain by hooking curtain rod to holders. 
Set tiraei to desired number of seconds for 
print. 

Remove and develop. 



Black and v^hite prints need only one application 
of Directo developer or exposure in an ammonia 
tube. Finished prints are immediately ready for use. 
Blue prints are washed in water and potash and 
then must be dried or hung to dry. 
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7^0 spc£-^ee Punier 

THE SPEE-DEE PRINTER is supplied in two sizes which have capacities for prints up to 12" x 18" and 

18" X 24". The front page illustration shows a 12" x 18" Spee-Dee Printer with two 11" x ISK' prints in- 
serted. The actual printing surface is oversize, as is the printing surface of the 18" x 24" printer. This pre- 
vents the crowding of prints, overlapping, or blurred edges. Printing on a curved glass surface gives perfect 
contact without the inconvenience of wrapping the prints around a cylinder. The Spee-Dee Printer is equipped 
with No. 2 Photo Flood Lamps and an automatic timer will be supplied when specified. 

No special wiring required. Simply plug into any standard electric outlet. 



H-l and B-2 ^oMe. ^if^fiA G(ndUuumi ftfUi^ie^ 

produce clear sharp prints up to 44" 
wide in any lengths at speeds up to 
three feet a minute. They are equip- 
ped with mercury vapor lamps and 
special super-clear hand polished 
contact glass which is 25% more 
efficient in transmission than ordinary 

glass. 

The tubular mercury vapor lamps are 
mounted horizontally to give abso- 
lutely uniform light intensity overall. 

They light instantly and give top per- 
formance. 

The B-1 model is a single tube 420- 
■ watt printer, the B-2 model is a two- 
tube 820-watt printer. 

These printers have a wide range of speeds controlled by a constant current rheostat. No lubrication is neces- 
sary. Finished in durable baked enamel. 

No special wiring is required. Simply plug into any standard electric outlet. 
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Strong, brilliant, contrasting prints are 
made with the utmost rapichty. Uniform 
high quality whether one print or hun- 
dreds are made. For use in draft- 
ing ofhces, factories, engineering pro- 
jects, schools and offices. Developing 
time is only 10 seconds. Prints are im- 
mediately ready for use. 

MODEL 4370-AH 12" wide. Hand- 
driven. 

MODEL 4370-DH 24" wide. Hand- 
driven. 
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Lift curtain and insert tracing with sensitized 
paper. 

Close curtain by hooking curtain rod to holders. 
Set timer to desired number of seconds for 
print. 

Remove and develop. 



Black and white prints need only one application 
of Directo developer or exposure in an ammonia 
tube. Finished prints are immediately ready for use. 
Blue prints are washed in water and potash and 
then must be dried or hung to dry. 
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THE SPEE-DEE PRINTER is supplied in two sizes which have capacities for prints up to 12" x 18" and 

18" X 24". The front page illustration shows a 12" x 18" Spee-Dee Printer with two 11" x 18>^" prints in- 
serted. The actual printing surface is oversize, as is the printing surface of the 18" x 24" printer. This pre- 
vents the crowding of prints, overlapping, or blurred edges. Printing on a curved glass surface gives perfect 
contact without the inconvenience of wrapping the prints around a cylinder. The Spee-Dee Printer is equipped 
with No. 2 Photo Flood Lamps and an automatic timer will be supplied when specified. 

No special wiring required. Simply plug into any standard electric outlet. 



B-f cuHjd B-2 '^oLU 'liffi^ Qo*UUu4jOuI PfUnie^ 

produce clear sharp prints up to 44" 
wide in any lengths at speeds up to 
three feet a minute. They are equip- 
ped with mercury vapor lamps and 
special super-clear hand polished 
contact glass which is 25% more 
efficient in transmission than ordinary 
glass. 

The tubular mercury vapor lamps are 
mounted horizontally to give abso- 
lutely uniform light intensity overall. 

They light instantly and give top per- 
formance. 

The B-1 model is a single tube 420- 
watt printer, the B-2 model is a two- 
^ tube 820-watt printer. 

These printers have a wide range of speeds controlled by a constant current rheostat. No lubrication is neces- 
sary. Finished in durable baked enamel. 

No special wiring is required. Simply plug into any standard electric outlet. 




Strong, brilliani:, contrasting prints are 
made with the utmost rapidity. Uniform 
high quahty whether one print or hun- 
dreds are made. For use in draft- 
ing offices, factories, engineering pro- 
jects, schools and offices. Developing 
time is only 10 seconds. Prints are im- 
mediately ready for use. 

MODEL 4370-AH 12" wide. Hand- 
driven - 

MODEL 4370-DH 24" wide. Hand- 
driven, 
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Fig. 1 





1 SWITCH: Single pole, single throw, 
35 amperes at 115 volts. Large, silver, 
snapaction contacts. 

2 TIMING MOTOR: Self-staiting, slow 
speed, high lorquej synchronous, quiet, 
fully enclosed, permanently lubricated. 
Indicator shows whether motor is running 
or not. 

3 TIME DIAL: Large numbers, clearly 
defined time divisions, easily set. Time 
salting visible through window in cover. 

4 TIMING RANGE: Minimum 15 min^ 
utes. Maximum 21 hours. 



FOR ALTERNATING CURRENT ONLY 

The Inter-Matic Tinie Switch is designed to meet 
the ever increasing demand for a rehable low priced 
time switch for single cycle operations such as con- 
trolling signs, store window lighting, flood lighting, 
apartment or hotel lobby lights, poultry house lights, 
etc., wh^re only one automatic "on" and "off" oper- 
ation is required in any 24 hour period. No attempt 
was made to compromise the design to cover a wide 
range of appHcations because additional parts 
needed for special problems simply add to the cost 
and serve no useful function when the time switch 
is used for single cycle applications. Thus, by not 
attempting to make an all purpose model, but by 
producing a time switch for a definite purpose and 
eliminating all non-essential features it is possible 
to have high quality at a low price. How well this 
has been accomplished is indicated by the specifi- 
cations shown below. 



5 MANUAL CONTROL: The switch may 
be turned "on" oi "off" manually when- 
ever desired, irrespective of the time 
settings. 

6 AUTOMATIC RESET: Regardless of 
whether the switch has been turned "on" 
or "off" manually, the time cycle is al- 
ways resumed automatically. 

7 TERMINAL BLOCK: Clearly marked, 
large terminal screws. 

8 KNOCKOUTS: Combination H" and 
yi" , one in the back, two in the bottom, 
one on each side. 



9 CASE: Drawn steel, round corners, 
I'U" high, 5" Wide, 3" deep, finished in 
black enamel. Not water proof. Spring 
hasp holds door closed. 

10 ACCESSIBILITY: Entire mechanism 
may be removed by loosening one screw. 
All parts easily replaced. 

11 LOCATION: May be used either out 
or indoors. If used outdoors the time 
switch must be protected from the 
weather by some suitable additional 
housing. 
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• HOW TO SET THE TIME DIAL 

The twenty-four hour time dial S, Figure 2^ is 
divided into a twelve hour black section for night 
(6 o'clock P.M. to 6 o'clock A.M.) and a twelve 
hour white section for day (6 o'clock A.M. to 6 
o'clock P.M.). The hours are clearly marked by 
numbers. Quarter hour subdivisions are shown by 
short radial lines between the hour markings. The 
dial S is set for the time of day by turning it in a 
clockwise direction until the correct time of day 
as shown on the dial is in line with the pointer T 
marked TIME. Caution: Do not turn the time dial 
counter-clockwise. 

HOW TO SET "ON" AND "OFF" POINTERS 

The "ON" pointer C, Figure 2, is marked "ON." 
The "OFF" pointer W is marked "OFF." In order 
to have the time switch turn the current on and off 
at the desired time the ''ON" pointer must be set to 
the desired "ON" time and the "OFF" pointer 
must be set to the desired "OFF" time on the time 
dial. Always set the "ON" pointer first. To set the 
pointers loosen the knurled screws and simply 
move each pointer in a clockwise direction until 
it is opposite the desired time. As each pointer is 
set, tighten its knurled screw very firmly. 

HOW TO OPERATE THE MANUAL CONTROL 

The manual control is operated by an "ON" 
button shown at D, Figure 2, and an "OFF" button 
shown at H. By means of these buttons the following 
operations are performed: 

1 If, for example, during an "off" period it is desired to close 
the controlled circuit, it is only necessary to push the 
manual "ON" button D as lar as it will go. The time switch 
contacts will close at once and will remain closed until the 
end oi the normal "on', period or until the manual "OFF" 
button H is operated. 

2 If, for example, daring an "on" period it is desired to open 
the controlled circuit, it is only necessary to push the 
manual "OFF" button H as far as it will go. The time switch 
contacts will open at once and will remain open until the end 
oi the normal "oH" period or until the manual "ON" button 
D is operated. 

HOW TO REMOVE AND REPLACE MECHANISM 

To remove the mechanism from the case simply 
loosen the screw R Figure 2, slide locking member 
Q from under lug P and lift up the entire mech- 
anism. To replace the mechanism slide the lower 
end of the mechanism plate B between the lugs K 
and I on the sides of the case, lower the top of the 
plate into the case, slide the locking number Q 
under the lug P and tighten screw R securely. 




Fig- 2 

HOW TO CONNECT THE TIME SWITCH 

Fasten the line and load wires to the line and load 
terminals respectively. These terminals are clearly 
marked as shown in Figure 2. Large terminal screws 
O are provided to facilitate connections. 

CAUTION: The type of current and maximum 
load for which the time switch is intended is plainly 
marked on the name plate on the outside of the 
door. Be sure this corresponds with the load and 
current being connected before making connec- 
tions. 

HOW TO MOUNT THE TIME SWITCH 

Three mounting holes are provided for fastening 
the switch on a panel or wall. It is not necessary to 
remove the mechanism from the case. A round head 
screw with a kead slightly smaller than the larger 
part of the upper hole is recommended for the 
upper mounting screw. Drive this screw almost all 
the way into the wall. Hook the upper mounting 
hole over this screw head, pull the case down as 
far as it will go and then fasten the lower mounting 
screws from the inside of the case. 
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ELECTRIC VENTILATION FOR THE HOME 
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BUILT-IN" MODELS.-. 



THREE SIZES— 8' llgvenf (above) for 

imall kitchens; 10" llg»tt« tl«ft) for 

averag«-tlz« kitcheni; 12' llgolr for 
Forger kitchoni. 



Streomlined, modern unit becomes an integral, permanent 
part of the building wall. Simple, easy to install by contrac- 
tor in new or remodeled homes or apartments. 
Weatherproof — one-piece, weather-tight door on out- 
side of house is opened or dosed by beaded pull choin, 
simultaneously causing fan motor to stort or stop. Keeps 
out insects and cold air when fan Is not operating. 

QUIET — operates smoothly, freely, without effort for yeors 
on end. Fan wheel is so accurately balanced, allowance is 
even made for minute voriations in point coverage! Rugged 
framework keeps moving parts aligned, assures a solid, 
permanent installation, minimizes vibration. 

TELESCOPIC CABINETS — (made of 16-gauge rust-resisting 
steel) permitting depth adjustment for different wall 

thicknesses. ' 

AUTOMATIC BUILT-IN ILGETTE— equipped with an auxiliary 
small motor in place of pull chain, this model can be operated 
by an electrical wall switch. 
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THREE SIZES— 8 llgvent for tmoll, compact 
kitchens; 10' llgette for average-size kitcherH; 

12 llgair for lQr>ger size kitchens. 



'PORTABLE" MODELS 

For window frame installoHon, or for installations where wall 
space or room arrangement does not permit use of a 
"Built-in" Model. Fits any ordinary window, requiring only 
four screws and a few moments Work for complete installa- 
tion, either by home-maker or by local electrician. Can be 
moved qufckly and easily to a new home. Mounted on 
window frame, bgck of sash, permitting window to be 
locked, opened, or closed at will^ never interfering with 
- . curtains. Plugs in to nearest electrical 

outlet. Fan is sturdily mounted in all-steel 
Ivory finish adjustable panel. Each model 
complete with 10 foot cord, plug, pull 
chain and sash lifting handles- 
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*'PACKAGE-TyPE" MODELS.-, 

Permanently installs in steel sash window or other small 
panel window, with unit replacing one pane of glass, as 
indicated in drawing. Can also be used in double hung 
windows with wood or metal mullions around panel- 8 " 
llgvent model has fixed depth cabinet (SVe"). for use in 
thin wall applications. 

Beoded pull chain opens and closes 
weather-tight outer door simul- 
taneously starting and stopping fan 
operation. 

NOTE — Electric Ventilators pictured 
here in kitchens can be used for venti- 
lation of bathrooms, laundry and 
recreation rooms- AW models are 
listed by Underwriters' Laboratories, 
Inc. Ratings are certified. 
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TWO SIZES — 8 llgvent for smoll kitcheni; 
10" llgette for medium-size kitchens. 
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SELF-COOLED MOTOR PROPELLER 



FANS FOR BUSINESS AND INDUSTRY 



E;(clu&lve, patented ILG Self- 
Cooled MoFor is pictured a f 
left. When fan is operating, 
cleon, CGgI, fresh air is drawn 
through fhe vent pipe fronn 
OUTSIDE, circulated through 
motor, then exhausted from 
front of motor. Motor stays 
clean, cools itself — no foul air 
reaches it to interrupt service, 
shorten its life. 



A ready market will be found in commercial and industrial 
applications of these internationally- known exhaust fans. 
Available in all popular sizes up through 23,200 CFM 
capacity. Readily installed in waH, window^ monitors, or In 
pent-house on roof to rapidly remove bad air, smoke, steam, 
dust, vapours. Quiet, powerful, with ratings certified, they are 
backed by ILG'S "One-Mame-Plate" responsibility covering 
both motor and fan. They can be sold with confidence that 
they will give satisfaction over a long period of years. 
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OFFICES need ventilation to remove smoke, odours, excess 
heat, "used" air. Workers in fresh, clean, ropidly changed 
air experience less fatigue, commit fewer errors, hove 
higher morale. Quick, powerful operation of ILG Fan makes 
possible installation in close proximity to working area. 




FACTORY MANAGERS con attract better workers, and 
increase output per man-hour, by providing a fresh, clean 
atmosphere. ILG rapid air change drives out foul air, 
steam, vapours, smoke, dust and excess heat, as it brings 
in fresh, invigorating air. Similar installations can be made 
in stores, garages, etc. 





FAN RUNNING 



AUTOMATIC SHUTTERS 



To protect the propeller fan and interior of the building from 
rain and snow, an ILG Automatic Shutter is recommended for 
installation on the exhaust side of the fan, flush with the exterior 
of the building. 

The ILG Automatic Shutter is acknowledged to be the leader 
in simplicity of design, dependability of operation, economy and 
complete weather protection. , 




FAN NOT RUNNING 
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CENTRIFUGAL BLOWERS 




TYPE "B" VOLUME BLOWERS... 

booths; telephone booths, kitchens, etc., where .t ,s necessary to handle 

through ducts. 

HIGH RATINGS LOW COST-design of Type -B" Volume Blowers .s highly 

cd^onced ^^^^ for size, speed ^or speed, they will dehvermo^ 

given static pressure, at lower power cost, thon most other small types 

blowers. 

DIRECT-CONNECTED— housing and motor are mounted on o con^mon base 

with blower wheel mounted directly on motor shaft to sove space, reduce 

instollation, operating and maintenance costs. 

SIMPLIFIES INSTALLATlON-Die-cut steel housing has streamlined inlet and 

outlet openings, both of which are flanged and provided with bolts fo 

attachment of duct-work. Removal of inlet flange perm.ts qu,ck --ovd of 

wheel through inlet. All sizes available with clockwise or ^^unter-dockw-se 

rotation and for any ongle of discharge. Discharge can be changed at any 

time by removing the flange bolts, then rotating housing to the desired angle. 

TOP QUALITY— construction. Blower wheel is dynamically balanced to 

insure smoothness of operation, freedom from vibration, practically 

noiseless operation. Inlet flonge and base are cast-iron. 



TYPE "BC" WITH BACKWARD CURVED BLADES... 

Load-limiting type for ventilating and air conditioning applications where 
static resistance may vary. Motor load remains constant over wide range 
of air volume and change in static pressure. No need for excess motor 
horsepower. No chance of motor overload where resistance is less than 
calculated. Motor and wheel ore permanently aligned by mounting wheel 
on motor shaft, avoiding monsy-wasting friction from belts, gears or 
sheaves ... permitting portiol recession of motor in side of casing to save 
floor space. Mount on floor, wall or ceiling. Universal discharge. "One- 
Name-Plate" Guarantee. 10 sizes. Also available for belt drive. 




Variable Air Controller 

Monually or electrically operoted for effi- 
c[er>t control of air volume on olternoting 
current. No waste of power from variable 
motor speed. Simple, compact, sturdy. Extra 
equipment. 





Floated Drive" Brackets 

For extremely quiet operotiof^. Motor 
mounting rides on rubber cushions, eliminating 
noiifi and vibration of rnetol-to-metol contact. 
Available as extra equipment on all types 
ILG Centrifugal Fans. 
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